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Improving service quality and operations at a South African private healthcare 
clinic through the implementation of lean principles 
CHAPTER 1 
PROBLEM STATEMENT AND OUTLINE OF STUDY 
 
1.1. INTRODUCTION 
 
“Lean thinking is not a manufacturing tactic or a cost-reduction program, but a 
management strategy that is applicable to all organizations because it has to do 
with improving processes. All organizations— including healthcare 
organizations — are composed of a series of processes, or sets of actions 
intended to create value for those who use or depend on them 
(customers/patients)” 
(James P. Womack, 2005) 
Although open to debate, it is something of an undisputed fact and has been 
since the days of Florence Nightingale, that hospital management is frustrated 
with recurring problems - many of them due to broken processes. 
Hospitals are places of phenomenal healing and heroic care. However, as with 
any human-led endeavour, there are problems. (Grunden (2009)) 
A first time use of the word ‘lean’ generally begs some explaination as it is not a 
commonly used word. The simplest way to explain the word is by way of the 
introduction of the concept known as ‘lean management’.  Lean management is 
a methodology which allows hospitals to advance the quality of patient care by 
reducing errors and waiting times. Lean is a system of reinforcement of hospital 
business for the long term thereby reducing costs and risk. Kanban (2009) 
states that lean is a toolset; a management system and a viewpoint that can 
change the way hospitals are structured and managed. Lean helps managers to 
comprehend and identify broken systems and to improve these in small parts, 
while employees aid in finding solutions for broken systems. 
This proposal analyses the effect lean tools have had within Arwyp Medical 
Centre in Kempton Park, South Africa. 
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Lean is a process of thinking which is  implemented in order to solve a 
hospital’s problems. It is important for the hospital management team to learn 
from the way the problems have been solved in other hospitals and in an 
independent hospital such as Arwyp, the challenge is even greater. Problem-
solving in hospitals is a world-wide challenge and updated solutions are a 
constant necessity. 
             
Private healthcare clinics in South Africa currently have many more challenges 
than ever before. These include: 
 Shortage of nursing staff 
 Shortage of qualified doctors and specialists 
 The creation of meaningful competition in the private sector in the 
absence of transparent  pricing 
 Maintenance of quality  
 National Health Insurance and the role the private sector will play in it 
 
To start implementing lean at Arwyp, core processes were looked at, firstly 
within different hospital departments. The processes analysed were:   
 Infection control which includes reducing the infection rate in patients with 
central line associated blood stream infections  and ventilator associated 
pneumonia  
 Reducing patient waiting time in the trauma unit by eliminating waste 
 
1.2. MAIN PROBLEM 
 
A hospital has to focus on quality and patient safety, balancing it with the cost, 
to add value to its services. 
In private healthcare a balance has to be reached between  
 Quality care  
 Cost effectiveness in reducing waste  
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1.2.1 Quality Care 
 
Optimum quality care demands a close alignment between standards and 
current  patient outcomes. Quality in lean terms means less redo of procedures 
to increase the value of procedures, which in turn leads to shorter stays of 
patients and to bed availability for more patients. 
The aim is to ensure that once a patient is admitted, he is discharged in the 
shortest period of hospitalisation and ready to take his place in the community 
without being affected by factors such as: 
1.2.1.1 Hospital-acquired infections 
 
In developed nations about 5 to10% of patients admitted to hospitals acquire an 
infection which was not present or incubating on admission. The rate for 
developing countries can exceed 25%. 
 
According to Dr Whitelaw (2009) African healthcare probably falls between 
these numbers as there are no good, large scale surveys of nosocomial 
infection rates in South Africa.  
 
To decrease certain commonly-acquired hospital infections at the Arwyp 
Medical Centre, standardized care interventions were put into place as per 
International Health Institute recommended guidelines.  
 
Particular attention was paid to: 
 
1.2.1.1.1 Preventing serious adverse events by ventilator 
Ventilator-associated pneumonia (VAP) is a lung infection that develops in a 
person who is on a ventilator. A ventilator is a machine that is used to help a 
patient breathe by giving oxygen through a tube placed in a patient’s mouth or 
nose, or through a hole in the front of the neck (tracheotomy) through the 
bronchus to the lungs. Contamination of the sterile lower respiratory tract 
typically arises from aspiration of secretions, migration of the aero-digestive 
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tract, or use of contaminated apparatus or medications. (Centers for Disease 
Control and Prevention, 2012)  
Ventilator-associated pneumonia (VAP) is defined as nosocomial pneumonia in 
a patient on mechanical ventilator support (by endotracheal tube or 
tracheotomy) for more than 48 hours. VAP has been diagnosed by the 
appearance of a new or progressive pulmonary infiltrate on x-ray, fever and 
purulent tracheobronchial secretion. (Centers for Disease Control and 
Prevention, 2012) 
1.2.1.1.2 Central line associated blood stream infections  
 
A central line is an intravascular catheter that terminates at or close to the heart 
or in one of the great vessels which is used for infusion, withdrawal of blood or 
hemodynamic monitoring. The following are considered great vessels for the 
purpose of reporting central-line BSI and counting central-line days: aorta, 
pulmonary artery, superior vena cava, inferior vena cava, brachiocephalic veins, 
internal jugular veins, subclavian veins, external iliac veins, common iliac veins, 
femoral veins. (Centers for Disease Control and Prevention, 2012) 
Central line associated bloodstream infection (CLABSI) is a healthcare-
associated principal bloodstream infection (BSI) in a patient that had a central 
line within the 48-hour phase before the development of the BSI, that is not 
related to an infection at another site.  CLABSI is a serious infection that occurs 
when germs (usually bacteria or viruses) enter the bloodstream through the 
central line.  
Patients who get a CLABSI have a fever and might also have red skin and 
soreness around the central line with a positive blood culture. (Best Care 
Always, 2011) 
1.2.1.1.3 Non-standard care causing preventable errors 
 
Giving nurses standardized ways to respond immediately to certain 
emergencies, makes patients safer and nurses more satisfied. (Grunden, 2010) 
Healthcare workers enter their professions to help and to heal. The journey to 
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quality is the journey toward safety for patients and the promise of fulfilment for 
workers. 
 
Urgent therapies could be standardized, so that when a nurse recognizes a 
problem, he or she can start a standardized therapy protocol immediately. 
(Grunden, 2010) 
 
Patients receive recommended care only 50% of the time. Patients are 
sometimes harmed by medical care during a hospital stay. These adverse 
events are preventable and the cost in human and financial terms is huge. 
Routine practices are difficult to change within a hospital despite the highly 
trained staff.  
Patient care can be better supported with standardized work systems based on 
lean culture. 
1.2.1.1.4 Waiting time in casualty  
 
 Casualty department patient satisfaction scores started to slide in 2012. 
It became clear that an improvement which eliminated non-value-adding steps 
was needed which would ultimately reduce the length of stay for patients 
receiving emergency treatment. 
Lean change initiatives were started - one of which led to improvements in 
patient flow. (The hospital casualty unit is fully staffed 24 hours a day and 
completely equipped with state-of-the-art technology to handle the most serious 
of patients.)  
Healthcare institutions face enormous financial challenges, and it is 
understandable that many of them want to begin with cost-cutting (Grunden, 
2010). The Toyota-based philosophy relies first and foremost on respect for the 
customer and the employee - not on saving money. 
In order for lean principles to take root, leaders must create a culture that is 
receptive to lean thinking. The commitment to lean must start at the top of the 
organization, and all staff should be involved in redesigning processes to 
improve standards and reduce waste (known as ‘Muda’). 
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1.3 MAIN RESEARCH QUESTION: 
How can private healthcare in South Africa benefit from implementation of lean 
practices?   
1.3.1 Sub problems  
 
In order to develop the research strategy which deals with as well as finds 
solutions to the main purpose of the study, the following sub problems have 
been identified: 
1.3.1.1 Sub problem 1 
What is lean, what are the manufacturing tools and how can they be 
applied in the health service? 
1.3.1.2 Sub problem 2    
What current lean tools are used in the private clinic and what is their 
efficiency in quality and operations? 
1.3.1.3 Sub problem 3    
How can the organisational culture of the private clinic be adapted to 
support lean? 
 
1.4     DELIMINATIONS   
 
1.4.1 The organisation 
The Arwyp Medical Centre was used for the study. Arwyp is the biggest 
independent hospital outside the oligopoly of the three major hospital groups 
namely Life, Netcare and MediClinic. 
 
The Arwyp Medical Centre consists of over 50 different departments covering a 
broad spectrum of disciplines. It has the following: 
 
 343 beds with 33 ICU beds and 10 neonatal ICU beds 
 A 24-hour  trauma unit and casualty department  
 11 theatres, 2 of which are dedicated to open-heart surgery  
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 Renal dialysis unit for treatment of all aspects of renal failure  
  An accredited nursing training institute which provides trained 
nursing staff  
 
1.4.2 The area within the organisation 
Infection control data were gathered from the 33 bed adult intensive care unit as 
patients on ventilators and central lines are nursed within this department. 
The trauma unit within the hospital (that sees 2000 patients a month) and 
reduction of waiting time and monitor of the flow of patients was observed.  
 
1.5  RESEARCH PARADIGMS 
 
The positivist paradigm states that behaviour can be explained through 
objective facts.  Design and instrumentation persuade by showing how errors 
are eliminated.  Furthermore positivism tends to use large samples, hypothesis 
testing, and produce results with high reliability and low validity, the results are 
normally generalized and produce precise, objective and quantitative data. 
(Hussey, 2009) 
Qualitative (interpretivism) methods express the assumptions of a 
phenomenological paradigm that there are multiple realities that are socially 
defined.  (Hussey, 2009) 
 
1.5.1 Combination methodology/ Mixed methods research   
 
The use of several processes of research is common in any business research 
assignment. Not only is this because the diverse research methodologies may 
be used for different aspects of the project, but also in order to verify the quality 
of the information being composed. 
 
Both qualitative and quantitative research can be used jointly. Secondary 
research will often serve as a prelude to primary research. 
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Mixed methods research approach combines  both qualitative and quantitative 
forms. (David & Lancaster, 2008) 
 
 Mixed methods research involves hypothetical assumptions, the use of 
qualitative and quantitative approaches, and the incorporation of both 
approaches in a study. 
 
A blend of the paradigms will be used as the research methodology adopted in 
this study:  
The sequential mixed method will be used in which the member seeks to 
develop on the findings of one method with another method. The study will 
begin with a quantitative method in which a theory or concept is tested, followed 
by a qualitative method involving comprehensive investigation with a few case 
studies. (Creswell, 2008) 
This methodology establishes the research methods used in the study and the 
appropriate methods used will be discussed in the next section. 
 
1.5.2 Research methods  
The research is a combination of experimental case studies, participant 
observation and survey, to evaluate the effect of lean on healthcare. 
1.5.2.1 The experimental case studied two infection control procedures 
(insertion and care of central lines and care of a patient on a 
ventilator) and related them to the infection rate. The researcher 
examined the difficulties in implementing the new lean procedure and 
techniques within Arwyp Medical Centre and then evaluated the 
benefits.  
1.5.2.2 Participant observation was used for the observation of flow through 
the trauma unit to reduce waiting time. A three-step method was 
followed:  
 Observation of flow,  
 Value analysis and  
  Redesign 
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1.5.3 A survey questionnaire distributed via hand, was used as an instrument 
to measure consumer attitudes. Participation in the study was voluntary 
and respondents were fully briefed on the purpose and importance of the 
study by means of a cover letter. It was decided that a five-point Likert 
scale would be used to measure consumer attitudes. The scale ranged 
from strongly disagree (1) to strongly agree (5). Respondents were 
asked to provide demographic information, but none of this data would 
be used to identify specific respondents.  
 
1.5.4 Sample size and measuring instruments of case studies re hospital 
acquired infections were monitored in ICU.  
 
         All patients in the general ICU with a central line were observed 
against standardised  care of patients with central lines in pre and 
post implementation of lean tools.  
 
Documentation was inspected to monitor insertion protocol of central lines 
and to make sure the line remained sterile and that a CLABSI did not 
occur. 
Observation occurred of healthcare providers using stringent infection 
control practices each time they checked the line or changed the dressing 
for compliance as to: 
 Hand hygiene 
 Maximal barrier precautions 
 Chlorhexidine skin antisepsis 
 Optimal catheter site selection, with a subclavian vein as the 
preferred site for non-tunnelled catheters in adults 
 A daily review of line necessity with prompt removal of unnecessary 
lines 
 Line secures and dressing clean and intact 
Compliance with infection control measures was compared with CLABSI. 
Rate per 1000 central line device days: Numerator: CLABSI cases x 1000, 
Denominator: Central line device days (patients having central line)  
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1.5.4.1 Monitor in compliance of care of patients on a ventilator in pre and 
post implementation of lean tools. 
 
Ventilator-associated pneumonia (VAP) is defined as nosocomial pneumonia in 
a patient on mechanical ventilator support (by endotracheal tube or 
tracheotomy) for more than 48 hours. VAP has been diagnosed by the 
appearance of a new or progressive pulmonary infiltrate on x-ray, fever, 
leucocytosis, and purulent tracheobronchial secretion (Centers for Disease 
Control and Prevention, 2012) 
Inspection and observation were done to monitor the care of a patient on a 
ventilator by health care providers using infection control practices for a 
ventilated patient. (Best Care Always, 2011) 
The following were done: 
 Elevation of the head of the bed to between 30 and 45 
degrees 
 Daily “sedation vacation” and daily assessment of 
readiness to extubate 
 Peptic ulcer disease (PUD) prophylaxis 
 Deep vein thrombosis (DVT) prophylaxis (unless 
contraindicated) 
 Mouth cleaning 6 hourly with Chlorhexidine  
Compliance with infection control measures were compared with the ventilator- 
associated pneumonia rate per 1000 ventilator days: 
 Numerator: Number of ventilator-associated pneumonia 
cases x 1000 
 Denominator: Total ventilator days  
 
1.5.4.2 Reducing waiting time in the waiting area of trauma unit 
 Sample: convenience sampling  was done by observing the flow of 
patients through the trauma unit   
 Measuring:  The researcher analysed the patient flow through the 
trauma unit in terms of waiting times, complexity, wasteful procedures 
and motions and proposed improvements 
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1.5.4.3 Manager’s survey. A survey was conducted among management staff 
at  Arwyp Medical Centre to assess their attitudes, expectations and 
experiences with the lean intervention and post lean workshop.  
 
Natural sampling was done in the survey, by choosing existing managers 
employed at Arwyp as they are involved in implementing lean management and 
had attended the lean workshop. 
 
The survey consisted of 3 parts: see Annexure A 
Part one: Bio-demographic attributes and exposure to management training  
Part two: Managers rated their mind set towards the implementation of lean 
philosophy on a Likert scale  
Part three: Descriptive survey with open questions encouraged individual 
responses to gain insight 
 
1.6 CONCEPTUAL FRAMEWORK   
 
Figure 1.1 Effective Healthcare 
 
Effective healthcare is obtainable through using lean tools to achieve balance 
between cost and quality.  
Cost  
Quality  
Effective 
Health 
Care  
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1.7 DEFINITIONS OF KEY CONCEPTS 
 
The following terms will be used throughout and it is therefore necessary to 
address these as they will be understood in this document. The terms used are 
as defined by Dorland's Illustrated Medical Dictionary (Dorland's, 2011) unless 
otherwise indicated. 
 
1.7.1 Antacids  
 
A drug that neutralizes the hydrochloric acid secreted in the digestive juices of 
the stomach. Antacids include aluminium and magnesium compounds, used to 
relieve pain and discomfort of the digestive system, including peptic ulcer.  
 
1.7.2 Bloodstream infections 
 
Caused by bacteria being in the blood. The blood is normally a sterile 
environment, so the detection of bacteria in the blood (most commonly 
accomplished by blood cultures) is always abnormal. 
 
1.7.3 A bloodstream infection  
 
Can occur when bacteria or other germs travel down a “central line” and enter 
the blood. If you develop a catheter-associated bloodstream infection you may 
become ill with fevers and chills or the skin around the catheter may become 
sore and red. 
 
1.7.4 Adverse events 
 
 An unexpected or unintended occurrence involving death, or serious physical 
or psychological injury, or the risk thereof, rather than that caused by the 
patient’s underlying disease process, that results in death, disability, or 
prolonged or repeated stay or contact with the health facility. (Adrian et al., 
2006) 
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1.7.5 Central line 
 
In medicine, a central venous catheter ("central line", "CVC", "central venous 
line" or "central venous access catheter") is a catheter placed into a large vein 
in the neck (internal jugular vein ), chest (subclavian vein or auxiliary vein) or 
groin (femoral vein). It is used to administer medication or fluids, obtain blood 
tests (specifically the "mixed venous oxygen saturation"), and directly obtain 
cardiovascular measurements such as the central venous pressure. 
 
1.7.6 Clinical audit 
 
A formal, clinically led initiative that systematically analyses clinical care against 
set standards and criteria. Ultimately, a clinical audit seeks to improve the 
outcome of patient care. 
 
1.7.7 Clinical audit governance 
 
Initiatives carried out to ensure that health facilities have a framework in place 
to support continuous improvement in the quality of care. This includes having 
structures, processes, policies, and procedures to safeguard patient care and 
promote a health facility culture that encourages personnel to report any 
concerns they may have, or offer suggestions for improvement. (COHSASA - 
The Council for Health Service Accreditation of Southern Africa, 2011) 
 
1.7.8 Deep vein thrombosis (DVT) 
 
 A blood clot in a deep vein. A stationary blood clot along the wall of a blood 
vessel, frequently causing vascular obstruction  (Dorland's, 2011). Deep vein 
thrombosis, deep venous thrombosis  is thrombosis of one or more deep veins, 
usually of the lower limb, characterized by swelling, warmth, and erythema; it is 
frequently a precursor of pulmonary embolism. (Dorland's, 2011) 
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1.7.9 Evidence based nursing practice 
 
The use of current best evidence, integrating individual clinical expertise with 
the best available external evidence arising from systematic research. 
 
1.7.10 Flow 
The progressive achievement of tasks along the value stream so that a product 
proceeds from design to launch, order to delivery, and raw materials into the 
hands of the customer with no stoppages, scrap or backflows. 
1.7.11 Femoral vein  
 
Femoral artery proximal to the branching of the deep femoral as the common 
femoral artery and to its continuation as the superficial femoral artery. In this 
classification, the descending genicular artery is a branch of the superficial 
femoral artery. (Dorland's, 2011) 
 
1.7.12 Health facility 
 
Any hospital, health centre or clinic that is recognised and licensed by the 
Health Department to provide health care services. (COHSASA - The Council 
for Health Service Accreditation of Southern Africa, 2011) 
 
1.7.13 Hospital acquired infections  
 
An unwanted condition that influences a patient and which arose during a stay 
in a hospital  
 
1.7.14 Kaizen 
 
 Continuous, incremental improvement of an activity to create more value with 
less muda (Liker, 2011) 
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1.7.15 Lean 
A management style that promotes reducing waste through the elimination of 
non-value added activities (streamlining operations), eliminating work in process 
and inventory and increasing productive flexibility and speed of employees and 
equipment (Pieterse et al., 2010) 
1.7.16 Mechanical ventilation  
 
A method to mechanically assist or replace spontaneous breathing in patients., 
through a ventilator 
 
1.7.17 Medical waste 
 
 Also known as clinical waste, normally refers to waste products that cannot be 
considered general waste, produced from healthcare premises, such as 
hospitals, clinics, doctors’ offices. 
 
1.7.18 Muda 
 
Any activity that consumes resources but creates no value (Liker, 2011) 
 
1.7.19 Nosocomial infection 
 
 An infection that originates in a hospital. It may develop in a hospitalized 
patient or a member of the hospital staff, or it may be acquired in hospital but 
only develops after discharge. Such infections include those caused by fungi 
and opportunist bacterial. They are aggravated by factors favouring the spread 
of organisms (cross-contamination), such as insufficient hand washing among 
medical staff, and by reduced resistance of individual patients, as well as by 
antibiotic-resistant strains of bacteria 
 
1.7.20 Philosophy  
The study of general and original problems, such as those connected with 
actuality, existence, knowledge, values, reason, mind, and language.  
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1.7.21 Preventable errors  
 
The preventable adverse effect of care, whether or not they are evident or 
harmful to the patient. This might include an inaccurate or incomplete diagnosis 
or treatment of a disease, injury, syndrome, behaviour, infection, or other 
ailment. (Graban, 2009) 
 
1.7.22 Subclavian veins 
 
Two large veins, one on either side of the body. Their diameter is approximately 
that of the smallest finger. (Dorland's, 2011) 
 
1.7.23 Standards 
 
 A quality or measure serving as a basis on or principle to which others should 
conform, or by which others are judged. (Graban, 2009) 
 
1.7.24 Standard work 
 A precise description of each work activity specifying cycle time, Takt time, and 
the work sequence of specific tasks for each team member and the minimum 
inventory of parts on hand needed to conduct the activity. (Graban, 2009) 
1.7.25 Takt  time 
 
The available production time (Liker, 2011) divided by the number of units to be 
completed 
 
1.7.26 Trauma unit  
 
A department of a hospital equipped to provide comprehensive emergency 
medical services to patients suffering traumatic injuries or emergencies. Trauma 
centres grew into existence out of the realization that traumatic injury is a 
disease process unto itself requiring specialized and experienced 
multidisciplinary treatment and specialized resources. (Grunden, 2010) 
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1.7.27 Ventilator associated pneumonia 
 
Associated pneumonia (VAP) is a lung infection that develops in a person who 
is on a ventilator. A ventilator is a machine that is used to help a patient breathe 
by giving oxygen through a tube placed in a patient’s mouth or nose, or through 
a hole in the front of the neck. An infection may occur if germs enter through the 
tube and get into the patient’s lungs. (Centers for Disease Control and 
Prevention, 2012) 
 
1.7.28 Vital signs  
 
Measures of various physiological statistics, often taken by health professionals, 
in order to assess the most basic body functions. 
 
1.7.29 Value stream 
The specific activities required to design, order and provide a specific product 
(or service) - from concept launch to order to deliver into the hands of the 
customer (Grunden, 2010) 
1.7.30 Value stream mapping 
 Identification of all the specific activities occurring along a value stream for a 
product or product family (or service) 
1.7.31 Valuable 
In value stream mapping, a step in a process is valuable if it creates value for 
the customer. 
1.7.32 Waste 
Anything that does not add value to the final product or service; in the eyes of 
the customer; an activity the customer wouldn’t want to pay for if they knew it 
was happening. (Kim et al., 2006) 
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1.8 OUTLINE OF THE STUDY 
 
Chapter 1  
Introduction, concept definition and the outline of the research 
Chapter 2 
Lean background and lean tools 
(Literature study) 
Chapter 3  
(Literature study) Private healthcare in South Africa and looking at Lean 
management in health  
 
Chapter 4 
This chapter will discuss in detail the research methodology of qualitative and 
quantitative research design.  
 
Chapter 5  
The chapter will discuss data analysis and the interpretation of the results and 
suggestion of a solution to the research problem·     
 Illustrative case studies: 
a) Standardisation that improves infection control 
b) Reducing waiting time of patients in the trauma unit  
c) Results and analysis of a survey done on the managers to   
determine the mind set regarding lean management  
Chapter 6 
Conclusion and recommended strategy for moving from implementing lean tools 
to a lean culture 
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CHAPTER 2 
THEORY OF LEAN MANUFACTURING 
2.1 INTRODUCTION TO LEAN  
According to Womack (1990), Eiji Toyoda and Taiichi Ohno of the Toyota motor 
company in Japan pioneered the concept of lean production. The rise of Japan 
to its current economic prominence quickly followed as other Japanese 
companies copied this remarkable system. 
The following approaches were adapted from (James et al., 1990) in table form 
to explain lean: 
Table 2.1 Approaches to production 
Craft producer Mass producer Lean producer 
Objects are tailor made 
for a customer by well-
trained craftsmen, using 
general purpose 
machines. 
Small volumes are made 
and no two products are 
the same.  
This is still followed for 
specialised purpose 
goods in  small 
quantities   
Limited skilled 
professionals to create 
products made by semi-
skilled workers attending 
high-priced machines 
developed for one 
purpose. These 
machines turn out 
standardised products in 
high volume. Many 
buffers are added in 
extra workers and space 
to assure smooth 
production.           
Varying products are 
expensive and designs 
are kept standard. 
Mass production sets a 
limit target of “good 
enough”. 
Combines craft and 
mass production while 
avoiding the high cost of 
mass production.  
Lean utilizes teams of 
multi skilled workers at 
all levels  of the 
organization  and uses 
very flexible  increasingly 
automated machines in a 
variety. It is lean 
because it uses less of 
everything in contrast to 
mass production. 
Lean producers' value 
perfect products, 
declining costs, zero 
defects and short 
inventories. 
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2.2 TRANSITION OF INDUSTRIES   
 
The Toyota family succeeded in the textile machinery business in the late 
nineteenth century. 
Womack (1990) relates how the Toyoda family founded the Toyota Company in 
1937 and how,  in 1949, a collapse in sales forced Toyota to retrench a large 
part of their work force. Kiichiro had to resign to accept responsibility for 
management failures. In 1950, 13 years after they had started, Toyota only 
made 2685 automobiles. 
Taiichi Ohno concluded that mass production would not work in Japan. This is 
where the Toyota production system was started which was ultimately called 
“lean” production (James et al., 1990) 
In the 1930s governments urged the company to enter the motor vehicle 
industry, specializing in trucks for the military and after the war they were 
determined to go full scale into the car and commercial truck manufacturing. 
The challenges however were: 
 The domestic market was small and demanded a wide range of vehicles  
  Labour laws were introduced by the Americans and strengthened the 
negotiation for more favourable conditions  
 The war-ravaged economy needed capital and foreign exchange  
 Huge vehicle producers from the rest of the world had already 
established operations in Japan  
 
2.3 THE START OF LEAN PRODUCTION 
 
According to Liker (2011) Japan responded by prohibiting direct foreign 
investment in the Japanese motor industry. The government in the 1950’s 
planned to merge all of Japan’s car companies into two or three big companies 
that then had to specialize in different sizes of cars.  
Toyota and Nissan defied the Japanese Office of International Trade and, on 
their own, set out to become full series car producers with a mixture of new 
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models. Taiichi Ohno realised that current practises would not work and began 
looking for a new approach. (James et al., 1990) 
Toyota realised that the labourers in their factories had much more to contribute 
than just physical labour.  
In 1940 Toyota went through a labour crisis because of a macro economic 
crisis. Toyota was exhausting loans and most of the labourers were laid off. 
With the unions the Toyoda family worked out a compromise that today remains 
the formula for labour relations in the Japanese auto industry. Labourers turn 
into members of the Toyota commune with a full set of privileges including the 
assurance of a lifetime of employment and right to use the Toyota facilities. In 
return most employees would remain with Toyota for their operational lives.  
The workers agreed to be flexible in their work and active in promoting the 
interests of the company by initiating improvement rather than by reacting to 
trouble. (James et al., 1990) 
Skills of the workers were continuously improved and Toyota gained the benefit 
of their knowledge and experience. 
The new approach to human resources and rethinking of final assembly paid 
dividends and within this environment Ohno started to implement and 
experiment with the lean tools at Toyota City. 
 Identification of Muda: wasted efforts, materials and time  
  The team members suggest quality improvements (kaizen) 
 Problem solving  method: The 5 ‘whys’ to trace errors 
 Improved flow of a process line. Kanban was implemented ( just-in-time ) 
The management at Toyota, however, understood that in order to gain 
recognition in the global marketplace they would need to provide a high-quality 
product at a competitive price. (Zidel, 2006) 
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This realization sparked the birth of the Toyota Production System (TPS). 
2.4 THE TOYOTA PRODUCTION SYSTEM HOUSE  
 
Fig: 2.1 Toyota production system house (Liker, 2011) 
 
 The roof of the house symbolises greatest quality for the client, lower price 
tag and the undeviating lead time. 
 Pillars for the house are ‘just-in-time’ and “quality”  
 Foundations consist of heijunka, standardizations, kaizen and high 
operational stability.  
 Inside the Toyota house are the empowered employees. 
The diagram shows that lean is an incorporated system that starts with people 
and improvement in the middle. That is bounded by a balanced approach of 
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combining, what we do, with how we manage and what we believe in. (Liker, 
2011). 
All of this, taken together, will become the organizational culture, or a lean 
culture (Graban, 2009). 
The fundamental concept of TPS was to eradicate operations that did not attach 
value to the manufactured goods or service from the customer point of view.  
Toyota implemented this concept in every operation. They lessened the need 
for their assemblers to walk, bend, reach or turn.  Procedures were developed 
to eliminate defects and developed for changing from one product to another, 
which reduced machine downtime (Zidel, 2006). Inventories were condensed by 
providing the parts to the assembly lines “just in time” (JIT) instead of “just in 
case”.  
According to Zidel (2006) quality was monitored by implementing process 
control methods and empowering employees to react to problems. The 
workforce at the plant had the authority to stop the production line if a defect 
was noticed. Urgent attention of management and engineering was summonsed 
to quickly eliminate the problem.  
2.5 WHAT IS LEAN? 
 
Companies want to transform input at the lowest cost, material, info, people and 
processes into quality outputs of products and services.  
Fig 2.2 Input to quality  
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Lean inputs  
Taiichi Ohno said:   “All we are doing is looking at the time line from the moment 
the customer gives us an order to the point when we collect the cash. And we 
are reducing that time line by removing the non-value-added wastes” (Liker, 
2011, p.25) 
Toyota business principles (lean) help managers to improve their processes by: 
 Eradicating wasted time and resources  
 Building quality in the workplace  
 Finding inexpensive alternatives to sophisticated and high-priced  
technology 
 Implementing faultless business processes  
 Building a learning way of life for constant quality improvement  
According to Liker (2011) Ohno journeyed the manufacturing floor, mapping the 
activities that added value to the product and getting rid of waste. 
 
2.6 WHY IMPLEMENT LEAN? 
 
Many of the lean tools are used to identify waste in the business or 
manufacturing processes. According to Liker (2011)  the following wastes were 
identified: 
2.6.1 Overproduction: Manufacture items that were not ordered causing 
excess inventory, and storage. 
2.6.2 Waiting (time on hand). Workers standing around waiting for an 
automatic machine,  the next processing step, equipment down time, 
bottleneck 
2.6.3 Pointless transport. Moving work in process (WIP) or supplies long 
distances or among processes.  
2.6.4 Incorrect processing. Taking unnecessary tasks to develop a product or 
service causing avoidable motion and faults. Waste is caused when 
providing high-quality products or over-servicing  clients 
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2.6.5 Surplus inventory, unprocessed material/ goods cause longer lead times 
and create problems such as assembly imbalances, late deliveries from 
suppliers and defects.  
2.6.6 Preventable movement.  Wasted activity employees have to perform 
during the course of their work, such as looking or reaching for tools or 
walking  
2.6.7 Defects and the production of defective parts. The waste is caused by 
the repairing, reworking or replacing of the product. The inspection also 
leads to uneconomical behaviour, time and exertion.  
2.6.8 Unexploited worker resourcefulness. Losing ideas, improvements and 
opportunities by not paying attention to your employees. 
 
2.7 TYPES OF TOOLS USED  
 
According to Pieterse et al. (2010) there are many proven lean practices that 
contribute to the flow and reduce waste.  
2.7.1 The first practice is flexible resources: to capitalise on the time workers 
have available once they have set up the machines. Workers were given 
training to work two to three machines put into a U–shape in order of 
manufacturing sequence. 
 
2.7.2 The second practice is cellular layouts. Machinery performs work on 
goods having similar shapes and processing requirements 
 
2.7.3 The third practise is housekeeping and asset care.  
The concepts of 5s are implemented to ensure work areas are kept 
thoroughly dirt-free and controlled, ensuring employee protection, and 
providing the groundwork to build a lean system. 
 1st S— SORTING the necessary from the unnecessary  
 2nd S—STRAIGHTEN for planning the best place to set 
items in 
 3rd S—SWEEP for shining, cleaning and identifying items  
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 4th S—SCHEDULE for creating and setting the standard 
for cleanliness 
 5th S—SUSTAIN for establishing the discipline to sustain 
the first 4 S’s over time 
 
2.7.4 The fourth practice according to Tapping (2006) is ‘total productive 
maintenance’;  to improve overall equipment effectiveness and eliminate 
equipment-related productivity losses. 
 Equipment failure 
 Setup and adjustment 
 Idling and minor stoppages 
 Reduced speed  
 Process defects  
 Reduced yield   
 
2.7.5 The fifth practice includes standardized work that is essential in this 
study. According to Liker (2011) work must be standardized before it can 
be improved. This should be used for the basis of all improvement 
activities.  The best sequence for each process must be identified as it 
establishes a base. Standard work consists of a set of procedures that 
controls tasks so that they are always executed in the same way. 
 Standardized work is a tool and is used to accomplish specific 
objectives and create consistent performance. Quality standards 
are incorporated into instruction sheets for detailed descriptions, 
 What type of condition to look for,  
 Where specifically to look,   
 How to make a judgment call, 
 Standardization is actually the starting point for continuous 
improvement. 
 
2.7.6 Practice six: quick changeover  to minimize machine downtime due to 
setup  changeover 
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2.7.7 The seventh practice is lean supply; establish a coordination of 
manufacturing and supplying products precisely at the right time, and 
amount, with neither shortcomings nor any waste. The idea is to build a 
chain of suppliers that focuses on both reducing waste and maximising 
value to the customer.  
 
2.7.8 Tapping (2006) states the eighth practice as lean scheduling is to create 
a pull system with minimum inventory. It is to match the tempo of 
production with the rate of sales e.g. Kanban  “pull” flow of material or 
information in a manufacturing operation. Internal kanbans regulate flow 
in the factory. External kanbans regulate flow from suppliers. (Tapping, 
2006) 
 
2.7.9 The ninth practice is continuous improvement, called Kaizen, whereby it 
is expected of every factory worker to add ideas and improvements on a 
habitual basis.  
 
2.8 LEAN CULTURE  
 
To get the full impact of lean (Graban, n.d.) you have to work at implementing 
the full management system, and not just the tools.  
Many Western businesses have implemented lean tools but do not appreciate 
that which exemplifies a lean management philosophy.  Management adopts 
procedural tools but does not comprehend the uninterrupted development 
culture that is needed to sustain the principles of lean. Locker (2011) states that 
companies have mistaken a set of lean tools for "lean thinking." 
Companies focus on tools such as, just-in-time and 5s, with no consideration for 
lean as an organizational culture.  Senior management needs to be involved in 
the operations and nonstop improvement (Kaizen) processes that are 
ingredients of lean. 
Graban (2009) states that everyone needs to know that everyone is integral to 
the success of this mission and that lean is not a staff reduction strategy. Lean 
is a growth, survival and improvement strategy. The goal of lean is to offer value 
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to the customer and do away with delays, congestion, annoyance, impatience, 
and criticism coupled with the existing system.  
“Lean creates a better working environment, where what is supposed to 
happen, does happen, on time, every time.” (Zidel, 2006, p.41) 
Jeffrey Liker (2011) states that lean is more than tools and techniques. To study 
lean we need to appreciate that it is a method designed to supply the tools for 
people to constantly improve their work. It means more reliance on people, not 
less. It is a culture, supplementary to the improvement techniques. 
Implementing the tools introduced in the literature is crucial for an organization 
that needs to begin and sustain a lean transformation.  
As a hospital, (in this case) a preference must be made: Does one implement 
lean methods within the existing culture, or examine what needs to change 
within the existing culture of the hospital? 
The Toyota Way (Liker, 2011) explains the business viewpoint behind Toyota’s 
accomplishments. It describes the Toyota Production System and the 14 
principles that steer Toyota towards excellence.  
 
2.9 THE 14 PRINICIPLES OF THE TOYOTA WAY AND THE 4 P’S  
 
According to Liker (2011), the 14 principles of The Toyota Way are organized in 
four sections, from the basis: 
  Philosophy  
 The process  
 People and partners 
 Problem solving  
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Fig. 2.3 Principles of The Toyota Way adapted from Liker 
 
Liker (2011) gives a brief description as follows: 
Philosophy The fundamental level. Toyota’s leaders see that the company must 
add value towards its customers, the public, the commune, and its 
acquaintances. This involves managing for the long term. 
1. People need a reason and purpose to be motivated   
 
Process: Leaders believe thought mentorship and knowledge that when they 
follow the correct process, they will get the true results, by implementing 
processes that will prevent waste  
2. Overproduction 
3. Waiting for  unnecessary transport  
4. Over processing  
5. Excess inventory  
6. Motion  
7. Defects 
8. Eliminating some of the waste, will immediately bring Rands to the 
bottom line, such as reducing inventory, eliminating waste and limiting 
human motion in jobs, by creating a flow.  
Problem 
 Solving 
People and 
Partners 
Process 
Philosophy 
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Investments in the long term will bring reduction and quality improvement. They 
are the most difficult as the result can only be measured over time. Spending 
time on developing consensus and getting input from those affected can seem 
wasteful, but if you short-circuit this process, some of the time you will not get 
cooperation. 
People and  Partners. Principal 9-11 is focused on: 
9. Challenge leaders and partners to embrace Toyota Production System. 
(TPS)   
10. We often assume respect of people means creating a stress-free 
environment but the tools of TPS intend to generate a challenging  
atmosphere that forces people to reflect and develop. According to 
Liker (2011) thinking, learning, growing, and being challenged are not 
always fun. Nor is Toyota’s environment always fun. Staff members are 
pressurised to perform as a team and not as individuals.  
11. Partners, including suppliers, grow and become better and more  
confident.  
Problem solving.   
To constantly resolve problems, steer organizational learning. In Toyota, when it 
would seem a product launch or project has gone without a flaw and achieved 
all of the objectives, there are at all times various problems that have to be 
solved. As soon as somebody in Toyota learns an important lesson, he or she is 
expected to share it with others facing similar problems so the business can 
learn. 
12. Genchi Genbutsu: lay down the prospect that managers will personally 
evaluate operations so that they have a actual  understanding of 
situations and problems 
13. Support through consideration with rapid,  implementation of 
decision(nemawashi) 
14. The last principle requires that Toyota be a "learning organization",  
constantly reflecting on its training and determined for improvement.         
We all have to solve problems every day whether we like it or not. Usually we 
do not like it because problems are real crises-fires to fight and often the same 
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problems come back again because we did not get to the root cause and put in 
place true counter measures. 
According to Liker (2011)  the 4P model was leveled to be hierarchical with 
higher levels building on lower levels. A long-term philosophy is needed for a 
company to ensure that all the other “P” will apply. The technical tools provide 
the setting to challenge and develop staff, which is necessary if one ever hopes 
to achieve a true learning organization focused on continuous improving. 
Liker (2011) suggests that most companies are experimenting at one level—the 
"process" level. (See Figure 2.4) Not including the other 3Ps, they will do little 
more than a quick fix. The improvements will not have the compassion and 
intelligence behind them to make them sustainable. These companies will fail to 
adopt a true culture of continuous improvement.  
A striking quote:  
“Westerners view criticism and admitting to a mistake as something negative 
and a sign of weakness. Westerners are often eager to blame others when 
something goes wrong. The attitude of the buck stops here is the exception, not 
the rule. It is just the opposite within Toyota. The greatest sign of strength is 
when an individual can openly address things that did not go right, take 
responsibility, and propose counter measures to prevent these things from 
happening again” Liker (2011, p.121)  
The main beliefs of lean embrace a philosophy of problem solving that lays 
emphasis on understanding, consensus-based solutions quickly implemented 
solutions and frequent reflection (hansei) and improvement (Kaizen). 
Locker (2011) mentions hansei as a small piece of Japanese culture that 
Toyota has lately been working on to coach Westerners. In Japanese hansei 
means: when you are in the wrong, at first you must be apologetic and then 
construct a future plan to solve the predicament and genuinely believe you will 
certainly not make this kind of error again.  
According to Liker (2011), Hansei is a mindset, an attitude. Hansei and Kaizen 
go together. Without Hansei it is impossible to have Kaizen. 
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In conclusion on lean culture: 
Jeffrey Liker has spent over 20 years visiting and studying Toyota and he 
states: 
“That all the supporting tools of lean such as quick equipment changeovers, 
standardized work, pull systems, and error proofing, were all essential to 
creating flow. But along the way, experienced leaders within Toyota kept telling 
me that these tools and techniques were not the key to TPS. Rather the power 
behind TPS is a company's management commitment to continually invest in its 
people and promote a culture of continuous improvement” (Liker, 2011) 
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CHAPTER 3 
LEAN WITHIN HEALTHCARE 
3.1  INTRODUCTION 
It is the challenges of private healthcare in South Africa that stimulate 
implementation of lean in healthcare.  
3.2 THE STATE OF SOUTH AFRICAN PRIVATE HEALTHCARE  
 
South Africa's private health care system with an estimated 200 hospitals is 
growing and offers a high standard of care. Tourists from around the world 
travel to South Africa for medical procedures. 
Our long history of medical achievements and our academic medical centres 
provide a strong foundation for the training received by medical personnel.  
However, private healthcare clinics in South Africa currently have many more 
challenges than ever before namely: 
3.2.1 The national health insurance and the role the private sector will play in 
it. 
3.2.2 Shortage of nursing staff 
3.2.3 Shortage of  qualified doctors and specialists 
3.2.4 Maintaining quality through preventing hospital acquired infections  
 
Healthcare in South Africa varies from a primary healthcare in the state to highly 
specialised medical care in the public and private sector.The public sector is 
stressed by a lack of skilled human resources. 
The state contributes 40% of all expenditure on health and is under pressure to 
deliver services to 80% of South Africans. 
The private sector provides to middle and high income earners, who are paid-up 
members of private medical aids. This sector also attracts the health 
professionals into private practice with them  
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The total money spent on health in 2011 was R248.6-billion, around 8.3% of 
GDP. Despite this health outcomes remain poor due to inequities between the 
public and private sector. (Anon., 2012) 
According to the National Treasury's Fiscal Review for 2011, the GDP spend on 
health was split as follows: (Budget information, 2012) 
Fig 3.1 GDP Spend  
 
As seen from the graph adapted from the national budget review of 2011, the 
private sector spent R120.8 billion on 16% of the population in relation to the 
public sector which spent R122.40 billion on 84% of the population. 
The public sector was affected by poor management, underfunding and 
weakening infrastructure. This is compounded by health challenges and the 
burden of diseases such as HIV, tuberculosis (TB), and a scarcity of key health 
personnel.  
The South African administration is reacting with a transformation plan to 
reorganize the health care structure, which will have a direct influence on the 
private health sector as well. 
 The execution of a national health insurance scheme, to eventually 
envelop all South Africans.  
% population
billion rand spend
% population billion rand spend
public 84% R122.40
private 16% R120.80
GDP spent  
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 Improving human-resource administration at state hospitals and the 
reinforcement of organization between the public and private health 
sector.  
 Amendable expenses to make healthcare reasonably priced to all.  
 Rising life expectation from 56.5 years in 2009 to 58.5 years in 2014 that 
will amplify medical demand.  
3.2.5 National Health Insurance 
The national insurance system (NHI ) is a financing scheme that will ensure that 
all South African citizens are provided with necessary healthcare. The burden of 
illness needs to be reduced within the preponderance of the population, as they 
do not have entrée to quality healthcare. 
 “Healthcare is a human right” 
This right should not depend on money earned or importance. The right to 
healthcare is part of the constitution. 
 According to Department of Health (2012) NHI is not intended to obliterate the 
private sector. The purpose is to guarantee that the general public is able to use 
both the public and private sectors. Disproportionate increases in healthcare 
and soaring private tariffs are the focus of the government’s proposal to drive 
down cost.  
The healthcare provider’s partaking in NHI is  a matter of choice  according to a 
media statement of Minister Arron Motsoaledi. Providers that choose to take 
part will need to meet defined standards that will be prearranged under the NHI 
policy.  
These will include: 
 Stipulation of  services that will necessitate the prevention of diseases 
and promotion of health,  
 Acceptance of capitation as a means of payment instead of fee for 
service, and suitable pricing mechanisms. NHI will be the strict regulator 
of the sector to make it more affordable. Capitation is a payment method 
where the providers get paid a capitated fee (fee per medical aid 
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member) on a monthly basis and in return they have to treat the patients 
and keep them healthy. This payment method incentivises the provider 
to ensure that their patients are healthy. They get remunerated a 
predetermined monthly fee for each member regardless of treatment; 
this cost control will play an important role within hospitals. 
 The NHI is intending to bring about reform that will advance service 
provision and healthcare delivery. 
 The NHI will be phased in over 14 years, beginning in 2012. 
3.3 CURRENT PROBLEMS IN HEALTHCARE  
3.3.1 Doctor shortages 
In March 2012, only 16 230 qualified health practitioners in both the public and 
private sector were registered with the Health Professions Council of South 
Africa. (Anon., 2012) 
Fig 3.2 The doctor-to-population relation is 0.77 per 1 000 (Breier, 2008) 
 
 
 
The above graph was adapted from Breier (2008) and shows that 16% of the 
private patient population is served by approximately 59% of the medical 
doctors and 84% of the public population is served by about 41% of the medical 
doctors. 
In an effort to boost the amount of doctors South Africa had a collaboration 
accord with Cuba in 1995.South Africa has recruited Cuban doctors to practice 
here, while South Africa is able to remit medical students to Cuba.  
0% 50% 100% 150%
Private
Government
Private Government
Doctors 59% 41%
Population 16% 84%
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3.3.2 Nursing shortages 
Fig 3.3 Breakdown of nurses between private and government sectors
 
Currently the private sector attracts 41.10% of nurses for 16% of the population 
versus the public sector’s 56% to 84% of the population. South Africa has 462 
nurses for every 100 000 inhabitants.  An indefinite number of SA nurses don't 
work and a number of nurses work in a foreign country. 
Factors influencing the shortage are:  
  A large fraction of the nursing population is on the verge of retirement,  
 Shisana (2004) estimates that in 2002, 15.7% of the health workforce 
working in public and private healthcare services were HIV positive,  
 Closure of nursing training colleges,  
 The shocking public reflection nursing has,  
 According to the health department the vacancies for nurses are 
between 28 000 and 30 000 vacancies in the public sector and 5 000 in 
the private sector. Mediclinic brings in nurses from India in order to fill 
vacancies. (Malebona & Brigid, 2011) 
3.3.3 Quality in health care  
 
Medication errors, falls, infections, misdiagnoses are capable of harm to 
patients in the healthcare system (Fillingham, 2007). 
0.00% 50.00% 100.00% 150.00%
Private
Government
Private Government
Nurses 41.10% 56%
Population 16% 84%
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Fig 3.4 Health staff per 10 000 population 
 
 
According to the table above it could be said that South Africa has a nurse-
based healthcare organization, comparable to Thailand and Brazil. Argentina 
has a doctor-based structure. 
Fig 3.5 Mortality rate per 1000 live births 
 
South Africa has a higher infant and maternal death-rate than its peer countries. 
This replicates on poor efficiency, poor service design and poor managing of 
resources and not on the number of accessible professionals in the health 
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sector. It does depend on the competency the nurses have and the 
management of health requirements in relation to outcomes. 
Hospital-acquired infectivity (nosocomial infections) is acquired by patients 
admitted for reasons not related to the admitting diagnosis.  
Hospital-acquired infections are caused by microorganisms such as bacteria, 
viruses, fungi or parasites. The most customary sites these infections develop 
from are surgical procedures, urinary catheters and intravenous lines in blood 
vessels. (Mc Quiod-Mason, 2012). 
 
Patients only receive recommended care 50% of the time, resulting in extended 
stay and deaths.  
 
Brink (2006) supports this by stating “Approximately 1 in 7 patients entering 
South African hospitals is at risk of acquiring a hospital infection. Lower 
respiratory tract infections, urinary tract infections, bloodstream infections and 
post-surgical infections account for the majority (about 80%) of HAI’s. 
 
 Increasing pressures on hospitals to improve patient safety control costs, 
reduce healthcare-associated infections (HAI’s) have developed into a main 
concern. (Sharon & Jennifer, 2011). 
 
3.4 NATIONAL CORE STANDARDS FOR HEALTH ESTABLISHMENTS   
 
The National Core Standards are prearranged in seven domains or areas where 
quality and safety in hospitals might be at risk. Internal staffs are key players in 
achieving these standards. 
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Fig 3.6 Domains of the national health Core standards (COHSASA - The 
Council for Health Service Accreditation of Southern Africa, 2011) 
 
 
The first three areas represent the central part of the health system  
 Patient rights 
• Principles and approach 
• Waiting period 
• Hygiene 
 Patient safety, clinical governance and care 
• Patient well-being 
• Infection avoidance and management 
 Clinical support services 
• Accessibility of medicines and supplies. 
 
The rationale is to develop a universal standard, set a point of reference for 
quality of care and provide a structure for the national accreditation of health 
establishments.  
 
A self-governing body charged with imposing conformity with national norms 
and standards for healthcare establishments will be started. The legal 
framework of the National Core Standards for the health sector is in the 
National Health Act, 61 of 2003, which promotes quality health services, health 
care standards, (Lourens, 2012) 
 
Certification of compliance may be a requirement for NHI funding in the future. 
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Instruments needed to ensure compliance will need to be implemented at all 
levels of the system, as well as by all health workers and professionals so that 
standards become the norm. (COHSASA - The Council for Health Service 
Accreditation of Southern Africa, 2011) 
A compliant establishment would also provide a better working atmosphere for 
staff, and would contribute to improved health outcomes. (Malebona & Brigid, 
2011) 
Mc Quoid (2012) states that hospitals will be held liable if they do not  
implement best practices for infection control causing harm to patients orthe 
reason that the  hospital staff failed to comply with the infection control methods 
that have been put into practice. 
 
3.5 LEAN IN HEALTHCARE   
 
The challenge faced by private hospitals in South Africa has been caused by 
changes in the market. Hospitals are starting to feel the heat and, following 
Toyota’s lead, they must act and learn to do more with less. A culture of 
improving needs to be established.  The culture of lean changes our questions 
from ‘Why don’t you follow procedures?’ to ‘Why can’t you follow procedures?’ 
The choice is: Are we going to implement lean methods within the context of our 
existing culture or are we going to examine what needs to change within our 
culture?  
 
Implementation necessitates a new way of looking at the care delivery practice, 
which will convert the way value is delivered to the customer (Graban, 2009) 
and will include eliminating waste (muda) so that every action adds value to the 
process of the customer. 
 
Fillingham (2007) asks in his article, ”Can lean save lives?” The answer is yes. 
Lean culture will save lives and improve quality but the tools cannot be 
translated thoughtlessly into the hospital environment. The lean culture with its 
tools must be adapted and developed so that it becomes owned by healthcare 
staff and focused towards the goal of improved patient care. 
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Graban (2009, p.75) states that patient care can be better maintained with a 
standardized work system supported by lean practices. It is currently the best 
way to safely complete interventions with the outcome of the highest quality.  
 
Graban (2009, p.78) mentions that to improve infection control and quality, 
standardized work is a lean tool for maintaining high levels.  
Standardized work benefits the patients, the employees, the physicians and the 
hospital itself. 
 
Quality is repeatedly emphasized as a core lean principle and standardized 
work should be a sign of that. Standardized work is not an approach that 
emphasizes haste over quality. 
 
A written process in place does not suggest that a standardized method is going 
to be followed at all times. Work processes that are put in place, must be 
considered ‘not obligatory’ by employees and managers. 
The proper levels of detail and specificity have to be documented in 
standardized methods. Hospital departments have implemented the detailed 
work instructions as the proposed document in the workplace. These 
documents spell out, in the appropriate level of detail, tasks, sequence, timing 
and key points that are important for safety or quality.  
 
The documents can be used for training or reference, or they can he used as 
checklists that help ensure that important steps are not forgotten or diverged 
from.  
 
The exact layout of standardized work documents, as with other lean practices, 
should be well thought-out guidelines that can be adopted and adapted, 
depending on your situation. (Graban, 2009) 
 
Standardized work is a misleadingly simple concept, because it is one that is 
difficult to put into practice and sustain. Managers have to do more than just 
take for granted that procedures or standardized work will be followed. They 
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have to audit, inspect and make sure that all processes are constantly being 
followed. 
Tolerating people not following standardized work, a manager deserves the 
product that results from the non-standardized work. 
Graban (2009) states that leaders need to focus on the practice and hold 
people responsible for not doing things the correct way, rather than just 
focusing on results.  
 
Lean leaders trust that the right process will lead to the right results. Graban 
(2009) however states that leaders must have the discipline to continue auditing 
standardized work instead of waiting for measures or other reports. They must 
also spend time directly inspecting and monitoring the process to see if the 
standardized work is being pursued. Employees must be shadowed on a 
regular basis. Checklists or visual indicators should be developed so leaders 
can use them throughout the day to see if regular or scheduled tasks are getting 
done. If this is not the case, the first question needs to be: "Why is the standard 
not being followed?" According to Graban (2009) this question needs to be 
asked genuinely rather than in an accusatory manner.  
 
Lean methods for quality improvement can reduce the number of preventable 
injuries, infections and deaths. Many errors can often be traced back to a 
deficiency in training or awareness, a problem that is the responsibility of the 
manager and the organization. Graban (2009, p.122) states; “Errors can be 
prevented through the use of checklists and standardized work.” 
 
According to Graban (2009) hospitals can take steps, such as standardized 
work, to avoid hospital-acquired infections. Hospitals that have effectively cut 
infection rates have analyzed work methods to identify the best way to insert 
and care for lines and catheters (Grunden, 2010). 
 
The scarcity in nursing, especially of registered nurses, has exposed the fact 
that treatment and care needs to be standardised for sub categories in such a 
way that less experienced nurses are able to easily comprehend the necessary 
steps and take them without delay. The period of critical illness, when the most 
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damage is done, is normally within an hour.  Certain critical therapies would be 
standardized, so that when a nurse recognizes a dilemma, she can start a 
standardized treatment protocol immediately. As a result, patients will receive 
urgent and correct care in a much shorter space of time. To accomplish this, 
devoted management is needed, proper training and a culture that makes 
continuous improvement a habit from the hospital floor to management. 
 
Lean has real potential to modernize the care process to one that flows, without 
inaccuracy and delivers value from the perspective of the patient/customer. 
 
3.5.1 Lean improves quality in healthcare  
 
The challenge faced by private hospitals in South Africa has been caused by 
changes in the market. Hospitals are starting to feel the heat and, similar to 
Toyota, they must act and learn to do more with less. The choice is: Are we 
going to implement lean methods within the context of our existing culture or are 
we going to examine what needs to change with our culture? 
 
Lean is diverse in that the style shows individuals how to look at the particulars 
of processes, fixing the work where it is  actually done, by the persons that has 
done the work instead of relying on experts that is telling them what to do. 
Graban (2009) states that medicine was among the first to demonstrate that the  
industrial engineering process could be practical for  hospitals. An example of 
such an improvement was having a surgical nurse hand instruments to 
surgeons as called for, as a substitute for the surgeon taking time away from 
the patient to retrieve the instruments. 
 
Implementation necessitates a new way of looking at the care delivery practice, 
which will convert the way value is delivered to the customer (Graban, 2009) 
and will include eliminating waste (muda) so that every action adds value to the 
process of the customer. 
Fillingham (2007) asks in his article”Can lean save lives?” Lean culture will save 
lives and improve quality but the tools cannot be translated thoughtlessly into a 
hospital. The lean culture with its tools can be adapted and developed so that it 
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becomes owned by healthcare staff and focused towards the goal of improved 
patient care. 
Graban (2009, p.75) states that patient care and employees can be better 
maintained with a standardized work system supported by lean practices. It is 
currently the best way to safely complete interventions with the outcome of the 
highest quality. 
 
 A culture of improving needs to be established.  The culture of lean changes 
our questions from ‘Why don’t you follow procedures?’ to ‘Why can’t you follow 
procedures?’ 
 
 Graban (2009, p.78) mentions that to improve infection control and quality, 
standardized work is a lean tool for maintaining high levels.  
Standardized work should benefit the patients, the employees, the physicians, 
and the hospital itself. Quality is repeatedly emphasized as a core lean principle 
and our standardized work should be a sign of that. Standardized work is not an 
approach that emphasizes haste over quality. 
 
A written process in place does not suggest that a standardized method is going 
to be followed all the time. Work processes that were put in place, must be 
considered ‘not obligatory’ by employees and managers. The proper levels of 
detail and specificity have to be documented in standardized methods. Hospital 
departments have implemented the detailed work instructions as the proposed 
document in the workplace. These documents spell out, in the appropriate level 
of detail, tasks, sequence, timing and key points that are important for safety or 
quality.  
 
The documents can be used for training or reference, or they can be used as 
checklists that help ensure that important steps are not forgotten or diverge 
from.  
The exact layout of standardized work documents, as with other lean practices, 
should be well thought-out guidelines that can be adopted and adapted, 
depending on your situation (Graban, 2009). 
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Lean leaders trust that the right process will lead to the right results. Graban 
(2009) however states that leaders must have the discipline to continue auditing 
standardized work instead of waiting for measures or other reports. They must 
also spend time directly inspecting and monitoring the process to see if the 
standardized work is being pursued. Employees must be shadowed on a 
regular basis. Checklists or visual indicators should be developed so leaders 
can use them throughout the day to see if regular or scheduled tasks are getting 
done. If this is not the case, the first question needs to be: "Why is the standard 
not being followed?" According to Graban (2009) this question needs to he 
asked genuinely rather than in an accusatory manner.  
 
Lean methods for quality improvement can reduce the number of preventable 
injuries, infections and deaths. Many errors can often be traced back to a 
deficiency in  training or awareness, a problem that is the responsibility of 
managers and the organization. Graban (2009, p.122) states: “Errors can be 
prevented through the use of checklists and standardized work.” 
 
According to Graban (2009) hospitals can take steps, such as standardized 
work, to avoid hospital-acquired infections. Hospitals that have effectively cut 
infection rates have analysed work methods to identify the best way to insert 
and care for lines and catheters (Grunden, 2010). 
 
The scarcity in nursing especially of registered nurses has exposed that 
treatment and care needs to be standardised for subcategories and less 
experienced nurses to comprehend so as to take steps without delay. The 
period of critical illness, when the most damage is done, is normally within an 
hour.  Certain critical therapies could be standardized, so that when a nurse 
recognizes a dilemma, she can start a standardized treatment protocol without 
delay. In return, patients would receive urgent and correct care far more quickly. 
To accomplish this devoted management is needed, proper training and a 
culture that makes continuous improvement a habit from the hospital floor to 
management. 
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Lean has the real prospective to modernize the care process to one that flows, 
without inaccuracy and delivers value from the perspective of the 
patient/customer. 
3.5.2 Lean is creating value for the customer 
The characterization of value is related to the customer and the service being 
provided. Womack, (IHI, 2005) states that identifying the customer and defining 
value from the standpoint of the customer is the first step to a lean 
transformation.  
 The patients see the value in having a test and treatment done as quickly 
and accurately as possible with little waiting time  
 The doctor is a customer. His value is seeing the test results the same 
day. 
  A nurse in a ward is the customer of the facilities and value for her is 
defined as having a maintenance department fixing something quickly 
with as little effort on her part as possible.  
Lean is a growth strategy, a survival strategy and an improvement strategy. 
 The purpose of lean is, primarily, to offer value to the patient/customer and do 
away with delays, overcrowding, frustration, irritation and patient complaints. 
Once again, lean creates an improved working environment where what is 
supposed to happen does take place, on time, every time. It allows clinicians to 
expend more of their time caring for patients and improves the excellence of 
care these patients get. 
Lean organizations appreciate their employees and encourage their 
involvement in organizational initiatives (Zidel, 2006). 
Grunden (2010) re-emphasises that “Toyota-based philosophy relies first and 
foremost on respect for the customer and the employee—not on saving money.” 
Graban (2009) reminds us that, with quality, flow is the other pillar of the lean 
house. Steady flow through a value stream should be a hospital's primary goal. 
Flow enhancement does not come from doing the value-adding work faster; it 
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comes from reducing and eliminating waiting, interruptions, and delays from the 
value stream. 
Problems with patient flow are a major issue that hospitals can address using 
lean concepts and methods. 
Hospitals using lean methods to improve their processes improve flow in the 
face of enormous challenges. When directly observing patient flow, hospitals 
find waiting times that can be eliminated through process improvements. 
 Hospitals that accomplish success take one to two years to get to this point of 
performance. The endeavour will require a combination of dedicated 
management, staff education, and a culture that makes sustaining 
enhancement a habitual behaviour for everyone. (Liker, 2011) 
 
Hospital staff must engage in the culture of undeviating improvement that is the 
foundation of lean: 
 To examine incidents and  implement preventive measures  
 Solve problems, one by one, as close to the time and place of 
occurrence as possible 
 Perfect patient care, stay away from infections by improving the design, 
the flow of work and eliminate potential errors.  
 Train staff about infection control measures and prevention checklists 
  Change the culture of adherence of standardized methods  
 
Graban (2009) states that beginning small—a small unit or “minor” problem —
will enable an organization  to get to  the initial start of implementing lean. 
 
Lean has the extremely genuine prospective to modernize the care delivery 
process to one that delivers value from the standpoint of the patient/customer. 
There is, however, no time to waste. 
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CHAPTER 4 
 
RESEARCH DESIGN AND METHODOLOGY 
 
 
4.1 INTRODUCTION 
In Chapter 1 an overview was presented of the research study and the research 
objectives were described. In Chapter 2, the history and theory of lean 
manufacturing as well as its tools were investigated. Chapter 3 also forming part 
of the literature review, described the challenges the health industry currently 
faces and the application of lean in healthcare.  
 
The purpose of this chapter is to describe the research methodology used for 
this study.  
 
4.2 RESEARCH DESIGN 
Developing the research design will provide a starting point, to plan, guide and 
focus the research study.  
 
Creswell (2008) states that research designs are a strategy and the actions for 
research that extend the decisions from broad assumptions to thorough 
methods of data collection and analysis. It engages the connection of 
philosophical assumptions, strategies of investigation and specific methods 
(Creswell, 2008). 
 
The concept research design refers to the kind of research that is being planned 
as well as the kind of results that are being aimed at (Babbie & Mouton 
2001:75). These researchers also point out that a study's problem statement 
and research objectives should serve as the point of departure when 
contemplating a study's research design. The research design dictates that the 
research methodology be adopted in a study. In the following section, the two 
main research methodologies will be explained. 
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4.3 RESEARCH METHODOLOGY 
 
There are two main research methodologies (also called paradigms or 
approaches) namely a positivistic methodology and a phenomenological 
methodology. 
 
4.3.1 Positivistic research methodology 
 
Positivist paradigm states that behaviour can be explained through objective 
facts.  Design and instrumentation persuade by showing how errors are 
eliminated.  Furthermore positivism tends to use large samples, hypothesis 
testing, and produce results with high reliability and low validity. The results are 
normally generalized and produce precise, objective and quantitative data 
(Hussey, 2009). 
The quantitative perspective derives from a positivist epistemology, which holds 
that there is an actuality that can be articulated numerically.  The result is that 
the quantitative perspective gives emphasis to studies that are experimental in 
nature, highlights measurement, and searches for associations. The Positivist 
study uses language such variable, controls, validity, reliability, hypothesis, 
statistically and significantly (Allan A & Randy, 2005). 
 
4.3.2 Phenomenological research methodology 
 
Qualitative methods express the assumptions of a phenomenological paradigm 
that there are multiple realities that are socially defined.  A phenomenological 
paradigm tends to use small samples, generate theories, produce subjective, 
qualitative data, findings with low reliability and high validity (Hussey, 2009) 
Qualitative viewpoint emphasizes a phenomenological view. Studies deriving 
from this viewpoint focus on significance and understanding, and take place in 
naturally happening circumstances  According to  Allan (2005) the 
phenomenological  study use language such as qualitative perspective: 
naturalistic, field study, case study, context, situational, constructivism, meaning 
and multiple realities. 
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The positivist and phenomological approaches to research are commonly 
understood as quantitative and qualitative paradigms.The table below adapted 
from  Hussey (2009) shows the main features of the two paradagms. 
 
Table 4.1: The positivist and phenomological approaches to research 
POSITIVISM PHENOMENOLOGICAL 
Large samples Small samples 
Artificial location A natural location 
Concerned with 
hypothesis testing 
Concerned with 
generating theories 
Accurate , objective 
quantitative data are 
produced 
Subjective qualitative 
data are produced  
Results show high 
reliability with low 
validity  
Results Low reliability 
but high validity  
Results generalized 
from sample to 
population 
Allow findings to be 
generalized from one 
setting to another similar 
setting 
 
4.3.3 Combination methodology/ Mixed methods research   
 
The use of several processes of research is common in business research 
assignments. Not only is this because the diverse research methodologies may 
be used for different aspects of the project, but also in order to verify the quality 
of the information being composed. 
 
Both qualitative and quantitative research can be used jointly. Secondary 
research will often serve as a prelude to primary research. 
A mixed methods research approach combines both qualitative and quantitative 
forms (David & Lancaster, 2008). 
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 Mixed methods research involves hypothetical assumptions, the use of 
qualitative and quantitative approaches, and the incorporation of both 
approaches in a study. 
 
4.3.4 Research methodology adopted in this study 
 
 A blend of the paradigms will be used. 
The sequential mixed method will be used in which the member seeks to 
develop on the findings of one method with another method. The study begins 
with a quantitative method in which a theory or concept is tested, followed by a 
qualitative method involving comprehensive investigation with a few case 
studies (Creswell, 2008) 
 
4.4  RESEARCH METHODS 
 
The research methods of both approaches will be discussed in detail as a 
mixed methodology is used in the study. 
 
4.4.1 Research methods employed in the positivistic (quantitative) part of the 
study 
 
The main research methods used to collect quantitative data are   
A survey design provides a quantitative or a numeric description of trends, 
attitudes, or opinions of a population by studying a sample of that population. 
From sample results, the researcher generalizes or makes claims about the 
population. In an experiment, investigators may also identify a sample and 
generalize to a population (Creswell, 2008).  
 
Surveys may be used to investigate any organizational issue or problem, either 
inside or outside of the organization, or both. (David & Lancaster, 2008) 
 
A questionnaire is a method for collecting data in which a sample of 
respondents asks a list of structured questions with a view of getting reliable 
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responses. The questionnaires are distributed by post, telephone online or face-
to-face or by group distribution. (Hussey, 2009). 
 
Advantages: 
Depth and complexity of data: Questioning is useful way of collecting data 
which has the potential at least for substantial depth and detail and where the 
data includes complex issues.  
 
Flexibility: Questioning can permit for much bigger flexibility The researcher 
can, depending on the method of questioning being used, adapt the line of 
questioning to suit the circumstances. (David & Lancaster, 2008) 
 
Wide coverage: the use of questionnaires administering questions can enable 
the researcher to question large numbers. This, with effectively planned 
sampling, can add to the validity and reliability of data. 
 
Speed: questioning can be designed and implemented relatively quickly.  
 
4.4.2 Research methods employed in  the qualitative part of the study 
 
Case study is used to explore a certain phenomenon in a natural setting using a 
variety of methods to obtain knowledge. Detailed info is collected over a period 
of time. The research is not only to explore the situation but to understand why 
it happens. 
 
Structured/ systematic observational research of case studies involves that the 
researcher should stipulate in advance, exactly what is to be observed, how the 
observations will be documented, and how they will be analysed and 
understood (David & Lancaster, 2008). 
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4.5 DATA COLLECTION 
 
4.5.1 Secondary data collection 
 
Secondary data is information which has already been collected and is available 
in some form to the researcher e.g. database and internal resources. 
Secondary data was collected from the Arwyp Medical Centre database for the 
study as follows 
 A complete literature study was done from journals, books and internet re 
the subject of applying lean to healthcare.  
 In the experimental case study, two infection control procedures were 
studied (insertion and care of the central line and care of a patient on a 
ventilator) and related to the infection rate. Secondary data was collected 
from historic infection rates in ICU for these procedures and compliance 
rates to best practices. This data was recovered from an infection control 
database and minutes of infection control meetings.  
 Participant observation was used for the observation of flow through the 
trauma unit to reduce waiting. Historic customer complaints re waiting 
time was analysed and historic data obtained from the IT-department for 
the month of September of actual times patients were admitted over 24 
hours. This was done to determine peak admission times in casualty.  
 
4.5.2 Primary data collection 
 
Primary data is data that is collected for the first time for the purpose of a 
particular study (consultancy project) at hand. (David & Lancaster, 2008) 
 
4.5.2.1 Sample size and data collection of case studies  
 
Case studies re hospital acquired infections were monitored in an ICU through 
observational research consisting of collecting primary data through looking and 
making notes.  
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Process observation was used by the researcher interested in primarily 
observing content or process of activities and systems in the hospital. (David & 
Lancaster, 2008) 
Advantages are: 
 Observational techniques rely on actual observations of what people do 
 This can generate data and findings which would have been impossible 
to discover by any other resources. 
 Observational research can identify delicate and a concealed issue in an 
organization .The researcher is capable of shifting concentration to any 
conduct which seems most attention-grabbing and applicable. 
Reducing waiting time in the waiting area of trauma through observational 
research encompasses collecting primary data from beginning to end and 
looking at and noting the flow of patients through casualty  
Measuring:   The researcher analysed the patient flow through the trauma unit 
in terms of waiting times, complexity, wasteful procedures and motions and 
propose improvements 
 
The collection of primary data calls for assessment on the population, sample 
frame and sample. 
 
4.5.2.2 Population and sample 
 
4.5.2.2.1 Definition of a population: 
 In this study the population can be defined as a population parameter - the full 
set of items or people under investigation. (Creswell, 2008).  
Hussy (2009) defines population “as a body of people or collection of items 
under consideration for statistical purposes” 
 In this study population is defined as:  
 Patients admitted into the Arwyp medical ICU  
 Patients  in the casualty unit  
 Staff employed at Arwyp  
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4.5.2.2.2 Definition of a sample  
 
A sample is a fraction of a population. It has been selected so that it reflects the 
characteristics of the population.  
 
The literature discusses a number of sampling techniques such as: 
 
 Natural sampling – this was used in the survey by choosing all managers at 
Arwyp Medical Centre.  In the case studies patients were selected that had 
central lines or were on ventilators in pre and post implementation of lean 
tools within Arwyp Medical Centre. 
 Judgmental sampling of patients complaining about the delay in waiting in 
casualty - the ruling was made to study patients complaining about their 
waiting in casualty. A flow analysis was made retrospective from video 
footage and documentation of their flow through the casualty unit. 
 Quota sample - this is when respondents are chosen to match pre-
determined categories e.g. a representative number of men and women of 
all age groups may be required so we interviewees which fit in with the 
specified demographic patterns are chosen. 
 Random sampling - one in which every member of the population has an 
equal chance of being selected. Ideally a numbered list of the population is 
needed (known as a sampling frame – for instance, a staff or customer 
record system). Sample members are then chosen by generating random 
numbers from a computer (most spreadsheets have this facility), or by using 
a table of random numbers.  
 Random sample summary measures – these are used to describe a sample 
usually denoted by Roman letters, for example, S to denote the standard 
deviation. 
 Stratified random sampling - selecting representative sub-groups. Supposing 
in the example above, that we wanted to get employee representation from 
each of the organisation’s four departments, we could use random numbers 
to select the sample so that it reflected the relative sizes of the four 
departments. 
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 Stratified random sampling treats each segment of the population as separate 
for sampling purposes. 
For the purpose of this research, the sample was selected by using the 
following techniques: 
 
4.5.3 The survey: 
Existing managers employed at Arwyp as they were involved in implementing 
lean management and had attended the lean workshop  
4.5.3.1 Case study for improving infection control: 
In the case studies patients were selected that had central lines or were on a 
ventilator and will be observed in pre and post implementation of lean tools. 
Judgemental sampling was done  
Judgmental sampling of patients complaining about the delay in waiting in 
casualty  
Judgment was used to select patients complaining about their waiting in 
casualty. A flow analysis was done. 
Natural sampling was done in the survey, by choosing all managers at Arwyp 
Medical Centre and by choosing existing managers employed at Arwyp as they 
were involved in implementing lean management and had also attended the 
lean workshop held to introduce lean. 
A sample is part of a population. It  reflects the characteristics of the population. 
By investigation of the sample we can learn about the wider population. For 
instance in order to gauge employee attitudes towards lean management in a 
large organization, we explored the views of a representative group of staff, the 
managers, and thereby constructed the views of the full workforce within the 
hospital towards lean.  
 
The use of samples in business analysis is often driven by supply constraints or 
practical considerations. However, provided the sample is selected and 
analysed appropriately, we can be confident about the outcomes. 
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Once the sample has been drawn, a research instrument has to be developed. 
Details will be offered in the subsequent section. 
 
4.5.3.2 Research instrument 
 
A manager’s survey was conducted among management staff at the Arwyp 
Medical Centre to assess their attitudes, expectations and experiences with the 
lean intervention and post lean workshop  
 A survey questionnaire, distributed via hand, was used as an instrument to 
measure consumer attitudes. Participation in the study was voluntary and 
respondents will be fully briefed on the purpose and importance of the study by 
means of a covering letter. It was decided that a five-point Likert scale would be 
used to measure consumer attitudes. The scale ranged from strongly disagree 
(1) to strongly agree (5). Respondents were asked to provide demographic 
information, but none of this data was used to identify specific respondents.  
4.5.3.2.1 The survey consisted of 3 parts:  
 Part one: Bio-demographical attributes and exposure to management 
training (Terzioglu, 2006) 
 Part two: Managers rate their mind set towards the implementation of 
lean philosophy on a Likert scale  
 Part three: Descriptive survey with open questions to encourage 
individual responses to gain insight 
The research instrument must meet the criteria of: 
 Reliability:  relates to the extent to which a particular data collection 
approach will yield the same results in different occasions. (David & 
Lancaster, 2008) 
 Validity: relates to the extent to which the data collection method or 
research method describes or measures what it is supposed to 
describe or measure (David & Lancaster, 2008). 
 
A copy of the research instrument is included in Appendix A. 
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4.6 DATA ANALYSIS 
 
Once primary data had been collected, it was analysed using appropriate 
methods. 
 
Positivistic research methodology data of the survey were captured in Excel and 
imported into a statistical programme. 
 Descriptive and inferential statistics were then calculated in mean scores and 
standard deviations and inferential statistics.  
Collis and Hussey (2009) for example note that some qualitative data collection 
methods are so intertwined with the analysis of the data that it is impossible to 
separate the two procedures. Qualitative data can be analysed using both. 
 
For the case studies and flow through casualty both quantifying and non-
quantifying methods follow a non-quantifying method such as analytical 
induction. The process of analytical induction 
 Comprehending,  
 Synthesising, 
 Theorising and 
 Re-contextualising.  
 
The outcome of these four processes produces 'themes' that eventually lead to 
the formulation of new theories.  
 
4.6.1 Central line associated bloodstream infection  
 
Documentation was inspected to monitor insertion protocol of central lines and 
to make sure the line remained sterile and that a CLABSI did not occur. 
 
Observation occurred of healthcare providers using stringent infection control 
practices each time they checked the line or changed the dressing for 
compliance against a structured checklist  
 Hand hygiene 
 Maximal barrier precautions 
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 Chlorhexidine skin antisepsis 
 Optimal catheter site selection, with the subclavian vein as the 
preferred site for non-tunnelled catheters in adults 
 A daily review of line necessity with prompt removal of unnecessary 
lines 
 Line secures and dressing clean and intact 
 
Compliance with infection control measures were compared with CLABSI 
 Rate per 1000 central line device days: 
 Numerator: CLABSI cases x 1000 
 Denominator: Central line device days (patients having central line)  
 
All the information was assessed and interpreted critically. 
4.6.2 Ventilator associated pneumonia 
 
Observation was done, against a structured questionnaire to monitor the care of 
a patient on a ventilator by health care providers using infection control 
practices for a ventilated patient (Best Care Always, 2011) 
 Elevation of the head of the bed to between 30 and 45 degrees 
 Daily “sedation vacation” and daily assessment of readiness to extubate 
 Peptic ulcer disease prophylaxis 
 Deep vein thrombosis (DVT) prophylaxis (unless contraindicated) 
 Mouth cleaning 6 hourly with Chlorhexidine  
Compliance with infection control measures was compared with the ventilator- 
associated pneumonia rate per 1000 ventilator days: 
 Numerator: Number of ventilator-associated pneumonia cases x 1000 
 Denominator: Total ventilator days (day patients are ventilated ) (Centers 
for Disease Control and Prevention, 2012) 
 
All the information was assessed and interpreted critically. 
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4.6.3 Reducing waiting time in the waiting area of trauma 
 
The researcher analysed the patient flow through the trauma unit in terms of 
waiting times, complexity, wasteful procedures and motions and proposed 
improvements 
All the information was assessed and interpreted critically. 
 
4.7 SUMMARY AND CONCLUSIONS 
 
In this chapter it was indicated that a combination methodology/ mixed methods 
research methodology would be adopted for this study.  
 
As such, quantitative / qualitative data were sourced by means of 
 Managers’ survey  
 Case study  
 Structured/ systematic observational study  
Details on the population, sample and research instrument were provided.  
The following methods were used to collect primary data. 
 
 Survey  
 Observation   
 
Primary data were analysed by Statististica for the survey.  
 
Data from the case study and casualty flow was critically assessed and 
interpreted.   
 
In the following chapter the research is a combination of experimental case 
studies, participant observation and survey to evaluate the effect of lean on 
healthcare.    
                                                                                              
4.7.1 Experimental case study studied two infection control procedures 
(insertion and care of central lines and care of a patient on a ventilator) 
and was related  to the infection rate. The experimental case study was 
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followed where the research examined the difficulties in implementing the 
new lean procedure and techniques within Arwyp Medical Centre and 
then evaluating the benefits.   
  
4.7.2 Participant observation was used, to observe  the flow through the 
trauma unit to reduce waiting time.  
A three step method was followed 
 Observation of flow 
 Value analysis 
 Redesign  
 
4.7.3 A survey questionnaire was distributed via hand and used as an 
instrument to measure consumer attitudes. 
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CHAPTER 5  
ANALYSIS AND INTERPRETATION  
5.1 THE RESEARCH RESULTS 
 
In Chapter 4 the research methodology was discussed. Chapter 1 indicated the 
main problem to be researched: “How can private healthcare in South Africa 
benefit from the implementation of lean practices?”   
To resolve this, the following approaches were used: 
 In the experimental case study the impact of standardized infection 
control procedures (insertion and care of central lines and care of a 
patient on a ventilator) was observed and related to the infection rate. 
The research examined the difficulties in implementing the new lean 
procedure and techniques within Arwyp Medical Centre and then 
evaluated the benefits.  
 This was followed by participant observation of patient flow through the 
trauma unit aiming to reduce waiting time by using lean methods. A 
three step method was followed:  
i) the flow was observed, 
ii) the flow was analysed and 
iii) recommendations were made. 
 A survey questionnaire, which was distributed via hand, was used as an 
instrument to measure the managers’ attitudes post the lean workshop 
with the view of implementing a lean culture in the hospital and to assess 
the current culture. 
 
The aim of this chapter is to analyse the results of the studies and interpret 
them within the context of the theoretical framework outlined in the study. 
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5.2 EXPERIMENTAL CASE STUDY OF STANDARDIZED 
INFECTION CONTROL PROCEDURES. 
In an effort to improve the quality of care in South Africa’s public and private 
hospitals, the Best Care Always campaign (2011) is promoting four detailed 
infection control protocols aimed at reducing preventable complications. 
The infection control bundles are: 
 Ventilator Associated Pneumonia (VAP) 
 Urine Catheter Associated Infection (CAUTI) 
 Central-Line Associated Blood Stream Infection (CLABSI 
 Surgical Site Infections (SSI) 
The research objective for the case studies was to study two of these infection 
control procedures (insertion and care of central lines and care of a patient on a 
ventilator) in the intensive care unit (ICU) and relate it to the infection rate. The 
research examines the difficulties in implementing the new lean procedure and 
techniques within Arwyp Medical Centre and then evaluates the benefits. 
  
According to the centre for disease control CDC (2012), hospital-acquired 
infections result in thousands of deaths each year yet these infections are 
preventable. CDC provides guidelines and tools to the healthcare community to 
help end hospital-acquired infections.  
 
The standardised “bundles of care” were obtained from the centre for disease 
control (CDC) and Best Care Always (BCA). Two standardized infection control 
bundles in ICU, namely prevention of ventilator associated pneumonia (VAP) 
and central line associated blood stream infection (CLABSI) were implemented 
with the help of lean principles. 
All staff members were required to attend in-service training of the standardized 
care recommended by the CDC (2012) for a patient on a ventilator and /or 
central line.  
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 In February 2012 training was compulsory for Arwyp ICU nursing staff  
before implementation and commencement of the standardized 
procedures. 
 Clinical practices were taught to staff to ensure nursing of patients was 
standardized. 
 Nursing staff members had to record all interventions of VAP and 
CLABSI per patient on their records to facilitate retrospective audits for 
compliance.  
For the purpose of the study ICU patients on ventilators and/or central lines 
were monitored after implementation of evidence-based standard interventions 
(Centers for Disease Control and Prevention, 2012) for the period of March 
2012 till October 2012. 
5.2.1 Device days 
 
Device days, which are the numbers collected daily of patients managed with a 
ventilator or central lines, by observation at the same time each day. This data 
was recorded on an electronic database, where daily counts were summed up 
and the total for the month entered, as illustrated in the graph below. Device 
day is the denominator data that are collected in the calculation of infection rate 
/1000 patients.  
 
Fig 5.1: Device days in ICU 
 
 
April May June July August September
Ventilator days 138 131 192 151 107 141
Central line days 276 324 430 332 348 303
0
100
200
300
400
500
Device days in ICU 
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The table above illustrates device days for both standardized bundles of care in 
Arwyp ICU per month from April 2012.  In June and July more patients were on 
ventilators in the ICU due to the increase of lung diseases in the winter months. 
5.2.2 Compliance  
 
The standardized bundles are a series of clinical practices related to ventilator 
and central line care that, when implemented together, will achieve considerably 
better outcomes than when implemented individually. (Centers for Disease 
Control and Prevention, 2012). 
The tables below illustrate compliance for both standardized bundles measured, 
as the percentage of intensive care patients with central line or mechanical 
ventilation of which all the elements for either the VAP or CLABSI bundle were 
documented. 
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Table 5.1 Compliance percentage per month for ventilator/central line   
                 patients in Arwyp ICU  
CLABSI ICU  
 Apr May Jun Jul Aug Sept Avg 
Daily review if needed 63% 100% 95% 76% 93% 100% 88% 
Optimal site selection 50% 40% 73% 69% 70% 83% 64% 
Insertion document 
complete 
100% 100% 87% 83% 84% 93% 
91% 
Chlorhexidine antisepsis 85% 95% 100% 92% 80% 95 % 91% 
Line secure 79% 95% 100% 96% 83% 93% 91% 
Dressing clean and intact 83% 95% 95% 72% 77% 90% 85% 
Average  77% 88% 92% 82% 81% 86% 84% 
VAP ICU  
 Apr May Jun Jul Aug Sept Avg 
Head elevation 95% 100% 100% 100% 100% 82% 96% 
Readiness to extubate 
tested 
65% 89% 100% 100% 100% 82% 
89% 
Sedation vacation 95% 89% 100% 100% 91% 100% 96% 
Oral decontamination 80% 67% 100% 100% 91% 100% 90% 
Gastric prophylaxis 95% 89% 100% 100% 100% 100% 97% 
DVT prophylaxis 80% 100% 100% 100% 91% 100% 95% 
Orogastric tube 80% 67% 100% 100% 100% 94% 90% 
Glucose control 95% 100% 100% 100% 100% 100% 99% 
AVERAGE  86% 88% 100% 100% 97% 95% 94% 
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Compliance with the bundles was measured by documentation of adherence to 
all elements of the bundle. If all elements had been accomplished or if an 
element was documented as medically contraindicated, the bundle was counted 
as complete for that patient. If any one of the elements was absent in the 
documentation, no credit was given. There was no option for “partial 
acknowledgment.” This measurement focused attention on the importance of 
delivering all elements of the bundle to the patient, unless medically 
contraindicated. 
 
The compliance was done over six months and the average compliance can be 
seen for each bundle. 
5.2.3 Infection rate per 1000 patient days for both VAP and CLABSI 
 
Fig 5.2: Ventilator associated pneumonia is diagnosed in patients with the 
following 3 criteria (see diagram): 
 
 
The VAP rate per 1000 ventilator days is calculated by dividing the number of 
VAPs by the number of ventilator days and multiplying the result by 1000.  
 
The VAP overall compliance was calculated as 94%. 
VAP 
On or after 
calendar day 3 of 
mechanical 
ventilation and 
within 2 calendar 
days before or 
after the onset of 
worsening 
oxygenation 
Purulent respiratory 
secretions (from one 
or more specimen 
collections—and 
defined as for 
possible VAP) 
Positive culture of 
endotracheal aspirate 
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 After the start of the standardized bundle in March compliance improved 
gradually until 100% compliance was recorded in June and July.  However, 
although the  initial gain was achieved within 90 days but was difficult to 
sustain and improve on. 
 The question arises whether the 100% compliance in June and July was a 
true reflection of the facts. 
Fig 5.3: VAP infections per 1000 days vs % compliance to nursing standardized 
procedure.  
 
All the measurements and observations were compared with each other in the 
graph. The drawn curve should show a significant relationship between 
compliance and infection rate. A decrease in compliance standardized 
procedure did indeed cause an increase in the infection rate.   
Ventilator-associated pneumonia (VAP) is the foremost cause of fatality among 
hospital acquired infections. The goal of VAP intervention is to reduce infections 
and deaths to zero.  
The VAP bundle, is to ensure that when all proven practises  are implemented 
together for patients on mechanical ventilation it will result in dramatic 
reductions in the incidence of ventilator associated pneumonia. 
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March baseline stats were done after reviewing the ICU charts. Compliance 
increased in April to 94% but the infection rate increased to 29.20 infections / 
1000 days as well.  
The improvement gain really came in May and June when compliance 
increased to 100% and the infection rate dropped to a low 16 in May and 15.63 
in June. 
In July all the gains that were made to the standardized procedure were lost. 
The infection rate shot up to 26.32 for VAP patients. The root cause for this 
incidence had to be established. (According to Graban (2009) a root cause is a 
fundamental incident or a facet of the system that led to the inaccuracy.) 
To investigate the reason for the drop in infection rates despite standardising 
procedures and compliance at 100%, further lean tools were used to discover 
the reason for the loss in the gains in improvement. To determine the cause for 
losing the gains the following lean tools were used:   
‘Gemba walks’ were done. Lean teaches that trouble is more successfully 
solved by going to the ‘gemba’ (workplace) to see and to talk with individuals 
who are directly involved in the process. The researcher went to the frontline in 
ICU to determine what the causes were for the drop in infection despite the 
compliance being 100%. Direct observation was done of nursing a patient on 
ventilator. It was noted that patient variation of standardized care started to take 
place and that the recorded 100% compliance was not correct in July.  
To determine the root cause the researcher then started asking “why”  (Table 
5.2): 
This was done in  an attempt to discover what could have caused this problem 
to occur. Each potential root cause was tested using the 5 Why analysis. For 
each problem “why” 5 consecutive times were asked and then the most likely 
root cause  was selected that    
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Table 5.2 The 5 why’s – root cause analysis for VAP 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1. WHY DID THE VAP RATE IN JUNE AND JULY INCREASE IN THE ICU 
 50% of part time nursing staff   
in ICU did not know the VAP 
bundle 
Agency staff come from 
different hospitals, working 1 or 
2 shifts a week in the unit and 
the standards in all the hospitals 
they work in  are not the same  
Full time staff that had 
education did not follow 
VAP bundle  
No reminders were placed 
with the practises of the VAP 
bundle to remind staff, what 
practices they consisted of  
The audits were not done accurately 
in July and June as compliance was 
100% but infection went up in the 
unit 
 Agency staff have fast turnover 
and change daily and are not 
included in in-service training in 
hospital, as was compulsory for 
permanent staff, so they did not 
know VAP practises 
New permanent staff was 
not orientated on VAP nor 
was continuous testing of 
current staff done to assess 
if they knew the VAP 
Bundle 
No one-page protocols were put 
at the patient bedside to fast 
orient new staff in recordkeeping 
and VAP practices 
Once infection started dropping and 
compliance improved, audit 
responsibility was handed over to 
shift leaders  
VAP compliance was not 
checked by shift leaders to 
ensure nursing employees 
follow the practices  
Overloaded with work: the ICU 
shift leaders just started to tick the 
lists within ICU  
Shift leaders did not want to 
confront a colleague that was 
non- complaint to practises 
The managers did not go  
to Gemba to ensure that 
VAP was understood by 
the staff  
Managers did not manage 
the people and processes 
on an on-going basis. 
 
Mark Graban. Lean 
Hospitals: Improving 
Quality, Patient Safety, and 
Employee Satisfaction (p. 
177). Kindle Edition. 
The manager did not question, 
or challenge ideas .No 
standardized work audits of 
the process were done by 
manager   
 
Mark Graban. Lean Hospitals: 
Improving Quality, Patient 
Safety, and Employee 
Satisfaction (p. 179). Kindle 
Edition. 
Lean culture to improve from 
bottom up  has not been 
established  
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Using the 5 Why’s lean tool above to identify  the reason for poor compliance to 
standardization procedure, the following root causes were identified  
 Poor buy in from the staff  
 No continuous training of new and agency staff  
 Senior managers such as Infection control did not do Gemba to 
determine the reason for drop in compliance  
 Managers did not do audits  and keep staff answerable for results  
 Staff members did not take initiative to solve problems and improve their 
jobs. 
 Just ticking off a standardized list does not guarantee compliance   
 
5.3 CLABSI  
Fig 5.4 Central line associated blood stream infection is diagnosed by: 
 
The calculation is as follows for CLABSI infection rate per 1000 device days : 
 
  
  
 
 
 
 
 CLABSI 
Pyrexia 
Redness 
and swelling 
at central 
line site  
POSITIVE blood 
culture in a 
patient  and 
cannot be related 
to  
 infection at other 
site another 
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Fig 5.5: CLABSI Infections per 1000 days vs % compliant  
 
CLABSI compliance remained low overall at 84%,  
All the measurements and observations were compared with each other in the 
graph above. The stats should show a significant relationship between 
compliance and the infection rate in that a decrease in compliance standardized 
procedure of CLABSI caused a corresponding increase in the infection rate.   
Problem areas identified that caused low compliance: 
 The lowest mark is allocated to “site selection”,  
 Review daily if central line can be removed – a  problem area was that 
the doctors preferred central lines not to be removed as soon as possible   
 Dressing change was also poor due to lack of nursing knowledge of the 
CLABSI bundle. 
 
To investigate the reason for the low compliance despite standardising 
procedures further lean tools were used, to discover the reason that the ICU 
was unable to obtain 100% compliance.  
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To determine the cause for losing the gains further lean tools were used:   
 Gemba walking 
 Five Why’s  
Using the same Why root cause analysis, see table 5.3. the same basic root 
causes were identified  
 Poor buy in from the staff  
 No continuous training of new and agency staff  
 Senior managers such as infection control manager did not do Gemba to 
determine the reason for drop in compliance  
 Managers did not do audits and keep staff answerable for results  
 Staff members did not take initiative to solve problems and improve their 
jobs.  
 No education of doctors or getting their buy-in  
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Table 5.3: Why’s Root Cause analysis for CLABSI 
 
 
 
 
 
 
 
 
 
 
 
 
 
1. WHY IS OVERALL COMPLIANCE OF CLABSI ONLY 84 %? 
Part time nursing staff 50% in 
ICU did not know the CLABSI 
bundle 
Agency staff members come 
from different hospitals, working 
1 or 2 shifts a week in the unit 
and the standards in all the 
hospitals they working at are not 
the same.  
Full time staff that had 
education did not follow VAP 
bundle. Dressing not kept 
clean and dry.  
No reminders were placed 
with the practises of the 
CLABSI bundle to remind staff 
practices it consisted of.  
Site selection and review if central 
line needed was to be done daily by 
doctors. 
 Agency staff have fast turnover 
and change daily and are not 
included in in-service training in 
hospital, which was compulsory to 
permanent staff, so they did not 
know CLABSI practices 
New permanent staff was 
not orientated on CLABSI 
nor was continuous testing 
of current staff done to 
assess if they knew the 
CLABSI  bundle. 
No  one-page protocols were put 
at the patient bedside to fast 
orient new staff in recordkeeping 
and CLABSI practices 
Staff did not have buy-in of 
doctors into CLABSI best 
practises.  
VAP compliance was not 
checked by shift leaders to 
ensure nursing employees 
followed the practices.  
Doctors had to be in-service 
trained by a specialist in their 
field about the best practices.  
Staff did not want to ask 
doctors as they were 
responsible for these two 
practices.  
The managers did not go to 
gemba to ensure that VAP 
was understood by the 
staff.  
Managers did not manage 
the people and processes 
on an on-going basis. 
 
Mark Graban. Lean 
Hospitals: Improving 
Quality, Patient Safety, and 
Employee Satisfaction (p. 
177). Kindle Edition. 
The manager did not question, 
challenge ideas or any   
testing. Standardized work 
audits of the process were not 
done frequently by the 
manager.  
 
Mark Graban. Lean Hospitals: 
Improving Quality, Patient 
Safety, and Employee 
Satisfaction (p. 179). Kindle 
Edition. 
Lean culture ‘to improve from 
bottom up’ had not yet been 
established. 
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5.4  IMPROVE FLOW OF PATIENTS THROUGH CASUALTY  
 
With emergency department patient satisfaction scores falling, a breakdown of 
all the complaints received through 2012 was made. The top three were: 
 Long waiting time to see doctor     29% 
 Poor / incompetent nursing staff   10% 
 Poor / bad staff attitude                 13% 
 
5.4.1 Arwyp casualty customer complaints breakdown 2012 
Fig 5.6 Casualty Customer complaints 2012 
 
Focusing on the objective of reducing patient duration of stay in the casualty, 
several additional lean change initiatives were conducted. 
Sluggish patient flow is a major issue which hospitals can address using lean 
concepts and methods. Patients who arrive at the casualty department may 
have to wait for different amounts of time between different steps in the value 
No / poor 
communication 
5% Priority given to less 
serious patients 
7% 
Process too long for 
admissions 
8% 
Long waiting time 
to see doctor 
29% 
No sense of urgency 
by nursing staff 
7% 
Not enough doctors 
4% 
Long waiting time 
for authorisation 
2% 
Poor / incompetent 
nursing staff 
10% 
Poor / bad staff 
attitude 
13% 
Poor / bad doctor 
attitude 
3% 
Incorrect billings 
5% 
Lack of equipment, 
cubicles 
5% 
Incompetent 
administration staff 
2% 
Casualty customer complaints 2012 
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stream before being admitted or being able to go home. Hospitals use lean to 
improve patient flow in other areas, including outpatient surgery, radiology, and 
physician clinics. 
5.4.2 Factors influencing waiting times in the casualty department  
 
In this section, a few examples are given to demonstrate some of the problems 
that cause interference in the flow. 
When directly observing patient flow, hospitals find waiting times that can be 
eliminated through process improvements. Focusing on the goal of reducing 
patient length of stay in the casualty, several additional lean cycle change 
initiatives were conducted. 
5.4.2.1 Part quantity analysis  
This was done to examine how the total quantity patients per 24 hours is 
distributed over a 24 hour period. 
A snapshot was done by looking at the time of casualty admission over a 24 
hour period for 2 months.  An average was obtained of patient flow through the 
casualty to determine the busy times within casualty where 3 to 4 patients had 
to be seen in an hour.  This directly influences waiting time within the casualty 
department. 
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Fig: 5.7 Average patients seen per hour in the casualty department  in 
September 
 
Daily high flow times seemed to be from 16h00-24h00.  
Triage is a process of assigning priority to patients in casualty units based on 
certain signs in the patient and the history of the patient. At the end of this the 
symptoms of heart rate, blood pressure etc. and of other measurements assign 
the patient into one of FOUR groups: red, orange, yellow and green.  
Some patients end up waiting longer because when sick patients arrive they are 
classified by the triage process. This means that those who are less sick have 
to wait a bit longer to be seen. 
 
5.4.2.2 Standardized processes not followed 
The most effective way to improve a process is to observe personally in order to 
identify waste and determine that procedures are actually being followed. Waste 
was picked up where nursing staff members were not following the triage 
process, as observed by direct observation of following a patient through the 
casualty via video surveillance.  
 
According to Graban (2009, p.57) there are three forms of processes in 
hospitals, like in any other business. They are: 
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 What the process really is 
 What we think the process is 
 What the process should be 
 
5.4.3 Arwyp casualty flow diagram  
The flow of fifty patients through casualty in October 2012 was examined 
through a combination of direct observation and the auditing of patient records. 
A time line was done of these patient’s flow through casualty from arrival in 
casualty through to admission to hospital or discharge home. Patients were 
differentiated based on their triage score as this had an influence on the time 
spent within the unit.  
See Annexure B    Casualty Patients line analysis P1, P2 and P3 
Times of different processes were recorded and duration was determined. The 
graph below illustrates the average times for each type of patient as per triage. 
The table below shows that time taken before seeing a doctor is 27 minutes for 
P2 and P3 and immediately for P1 patients. 
1 hour 50 minutes of the P1’s time is taken up with waiting for authorisation 
from WCA or their medical aid until admitting to the hospital which equals 42% 
of the time.  
1 hour 26 minutes of the P2’s time is taken up with waiting for authorisation 
from their medical aid till admission to a ward; this equals 52% of his stay in 
casualty. 
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Fig 5.8: P1, P2 and P3 patient duration in casualty
 
5.4.3.1 Patient flow of Priority 2 and Priority 3 patients through casualty  
 
 
A spaghetti diagram of the casualty department was drawn up to understand 
the flow of patients through the casualty and to identify any waste that could be 
eliminated.  
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Fig 5.9: P2 and P3 patient flow through casualty 
 
 
 
 
 At the casualty door the patient will be greeted by an ER receptionist and will 
be given a triage form with the time, name of the patient and patient’s 
number 
 A triage nurse will receive the patient in the triage room, take a quick history 
and vital observation will be done if the patient is P1 or needs immediate 
attention. The patient will be seen immediately by the second nurse and the 
doctor and if they are P2 or P3, the patient will be directed back to open a 
file. 
Patient flow Priority 2 and 3 
coming into casualty  
Patient Flow of P2, P3 
leaving casualty for 
discharge and casualty  
Documentation flow 
currently for P2, P3 
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5.4.4 Opening of a file 
 
 After opening a casualty file the patient’s file will be brought to the triage 
room by the receptionist who will enter the patients in the ER register book. 
 The triage nurse, having written the cubicle number & name of the attending 
nurse outside the file, will allocate the patient to a second nurse and take 
her/him to the cubicle with the file. 
 The second nurse will take a full history of the patients and leave the file on 
the shelf where the doctor will collect it and go to see the patient. 
 The doctor will examine the patient & he will give orders. 
 The second nurse will carry out the orders according to the doctor’s 
prescription, e.g. inserting of the drip, administering the medication, dressing 
of the wound. 
 If blood tests were requested, the nurse will call the laboratory staff to come 
down to draw blood. If the patient is a private patient (not on medical aid), 
the nurse will explain that she/he will pay cash as the account is separate 
from the casualty account. 
 If an x-ray was requested, the patient will be wheeled to the x-ray 
department or escorted there by a nurse or care worker who will take the 
patient’s admission form, a copy of the patient’s ID & the x-ray request form 
in case of WCA. The nurse will add the WCA form. If cash paying, the 
patient will be advised that he /she will pay cash. 
 When the patient returns from the x-ray department, he/she will be allocated 
to a bed and if no bed is available, the patient will be asked to wait in the 
waiting area. Time back from x-ray will be entered in the file. 
 The laboratory will print the results when ready or hand-deliver them to the 
casualty staff. The nurse will document the time they received the results 
and hand over to the doctor nursing the patients. 
 When the x-ray report is returned, the time will be documented and the 
report will be handed over to the doctor for review. 
 If the patient was waiting outside in waiting area he/she will be called inside 
and placed in the cubicle and the doctor will review the results. The doctor 
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will then discuss with the patient whether he/she will be discharged, 
admitted or transferred or referred to the specialist rooms or physiotherapist. 
 
5.4.5 Discharges  
 
The patient will be handed the doctor’s notes (on a green form), 
prescription note, sick note, all results, ECG if it was done, educational 
document (if necessary) and the specialist’s card. 
 
5.4.6 Admission  
 
 The nurse will phone the admitting ward for the bed number if the ward is 
not full. If the admitting ward is full, the nurse will phone another ward for 
the bed number. 
 The nurse will then take the patient’s details with the diagnosis of the 
patient, admitting doctor, casualty doctor and the treatment plan to the 
casualty receptionist. The time at which all information was handed in will 
be noted down. 
 The casualty receptionist will come to the cubicle to explain to the patient 
all necessary information regarding admissions and the patient will sign if 
agreeing with the terms explained to him/her. 
 The casualty receptionist will then take the completed signed papers to 
the front hospital admission receptionist. The time and the name of the 
casualty receptionist will be noted down in the register book at the front. 
 The hospital receptionist will then phone the patient’s medical aid 
scheme to get the authorisation for admission. If authorised, the 
receptionist will bring the admission forms to the patient or family to sign. 
If any delay occurs, the patient will be informed. 
 The admission file will then be handed over to the nurse. 
 The allocated nurse will then wheel the patient to the ward. 
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Fig: 5.10 Patient flows of P1 patients through casualty  
 
 
 
 
 
 Paramedics will ring the bell and the nursing staff will open the ambulance 
door from inside. 
 The nurse will take a quick history from paramedics so to establish whether 
to nurse the patient in the cubicles or in resus. 
 The nurse together with the doctor will get the full history from the 
paramedics and the patient, if the patient is conscious. 
Documentation flow 
currently for P2/3 
Patient flow of P1 leaving 
casualty for discharge 
and casualty  
Patient flow P1 
coming into casualty  
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 Other nurses will be assisting by doing vital signs and other procedures like 
cleaning the patient, wound dressing, ECG, backslab, catheterizing, NG 
tubing, stomach wash out and or anything that the doctor has ordered. 
 Bloods will be done as requested by the doctor. 
 X-rays will be done in resus room or if the patient is stable, he/she will be 
taken to x-ray department for x-rays, CT scan or MRI. 
 The patient will be collected from the x-ray department when finished. 
When all results and reports are ready, the casualty doctor will call the relevant 
specialist and will refer the patient to him or her. 
 The attending nurse will phone the relevant ward and book a bed for 
admission. 
 The admission documents will be taken to the front reception for admissions. 
 All steps will be followed as with other patients in the unit, e.g. 
RHT,D/C,WCA and referrals and admission.  
 
5.4.7 Waste identified with the flow  
 
 At times a patient may arrive in casualty waiting area and not be triaged 
immediately or while patient is waiting in the waiting area, his/her 
condition deteriorates and this is not picked up. 
 Use of agency staff causes processes to be broken down. 
 Having only one triage area causes a bottleneck in the waiting area. 
 Patients in the waiting area do not understand triage and the fact that 
more serious cases will be seen before them thus causing complaints.  
 No area in the waiting area for children to play in or to keep busy. 
 Poor communication with patients in the waiting area when doctors are 
delayed due to resus. 
 The lab sister is not situated in the unit. It takes time to call her and then 
get bloods done. 
 The authorisation and admission process is a long one. This process 
needs to be revised and individual medical aids need to be addressed 
about authorisation time.  
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 A patient in casualty opening an admission file does not get preferential 
treatment in the queue before booked cold cases. 
 Complaints are generally received from P3 patients as they perceive 
their flow to be very slow because they see other patients (P1 and P2) 
going in before them.  
 Cubicles are left without beds when a patient is taken to x-ray on the bed 
and therefore the next patient cannot be admitted to the cubicle.  
 The x-ray department is open 24 hours a day, but radiologists are only 
available at certain hours to do reports thus causing delays in treatment.  
 
5.5 RESULT OF MANAGER’S SURVEY 
 
A survey was conducted among management staff at the Arwyp Medical 
Centre to assess their attitudes, expectations and experiences with the lean 
intervention in the work environment and post lean workshop. A total of 44 
questionnaires was received back from Arwyp management in 50 sent out.  
 
5.5.1 Biographical analysis  
 
Fig 5.11: Qualifications of participants 
  
 
The above graph indicates the highest qualification of staff, 2% did not answer 
the question as no space was allocated for ‘school education’ as the highest 
qualification. 
45% 
41% 
12% 
2% 
Qualifications  
Diploma Degree Business qualification no answer
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12% of the staff had a business qualification. 
 
Fig 5.12: Managers that attended lean training 
 
The above graph shows a breakdown of the managers that had lean training in 
March 2012, as an introduction to lean culture. Due to staff turnover, especially 
amongst the nursing staff, not all the current managers had undergone training. 
The aim of the 2 day training course by Prof J Pieterse was to introduce lean 
culture and tools.  
The aspects of lean which were introduced were: 
 Overview of the lean practices (with particular emphasis on the 
healthcare environment)  
 Details of tools to improve performance  
 Creating an enabling environment 
 The lean implementation 
 
Fig 5.13: Work Experience 
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The managers seem to feel positive about the work experience as they mostly 
agreed that they looked forward to coming to work (B1), and that they felt they 
had made changes in their workplace (B4) and (B5). The negative perception in 
this category was that the managers felt their monthly performance was not   
meaningful. 
Fig 5.14: Reaction to change 
 
 
Staff members were well informed about changes (B6), but strongly disagreed 
with the fact that their buy-in was not obtained before changes were actually 
made (B8). 
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Fig 5.15: Suggestions made for improvement 
 
Managers felt encouraged to suggest improvement ideas (B10). 
Up to 20% felt negative and disagreed with the assertion that their suggestions 
were ever implemented (B13). 9% disagreed that their mangers welcomed new 
suggestions for improvement and 15% disagreed that implemented ideas were 
sustained although 54% believed they were sustained (B16). 
Fig 5.16: Effectiveness of problem solving 
 
This part was answered quite positively.   
Except for B22, the responses were split more evenly about working in a 
positive environment and 18% of staff disagreed. 
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High positive areas were that managers felt that their performance could 
improve if they changed the way they did things and they felt that problem 
solving was encouraged.  
 
Fig 5.17: Which lean tools can be applied to the hospital? 
 
100% of the mangers felt standardisation was a tool that could be used within 
the hospital while the other favourites were “quality at the source” and 5s. 
5.5.2 Section C – Open Questions   
 
Two open questions were given to the management to encourage individual 
responses to gain insight.  
These two questions were left blank on 4 surveys received back out of a total of 
44. 
5.5.2.1 What actions do you think would be needed to change the culture to 
support lean implementation?  
In most responses it was agreed that all staff should be trained in 
lean and that managers needed to speak to the staff on the floor to 
get ideas and suggestions on which problems to solve. A major 
obstacle that was mentioned is the language barrier. One respondent 
was of the opinion that, no matter what, people will never change.  
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5.5.2.2 The actions which need to be taken to make the change sustainable 
Continuous meetings with staff should encourage an open 
relationship and allow flowing of ideas. 25% of the managers felt 
there should be instant rewards to staff for effective change.  
14% of managers also felt strongly that there should be a lean 
champion in the hospital to help with the standardising of processes 
and maintaining them. Interestingly 14% of managers felt that staff 
should be appointed to the correct position according to their training.  
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CHAPTER 6 
 
SUMMARY OF THE ANALYSIS, CONCLUSION AND RECOMMENDATIONS 
 
6.1 INTRODUCTION    
The objective of the research was to resolve the main as well as the sub-
problems. Chapter 6 will re-visit the original objectives and draw certain 
conclusions that have been derived from the survey results. Recommendations 
can thus be made based on these conclusions. 
 
6.2 OBJECTIVE AND OVERVIEW OF THE RESEARCH PROJECT   
 
In order to develop the research objective which deals with “How can private 
healthcare in South Africa benefit from implementation of lean practices?”  and 
to find solutions to the main purpose of the study, the following sub problems 
have been identified: 
 What is lean, what are the manufacturing tools and how can they be 
applied in the health service? 
 What current lean tools are used in the private clinic and how applicable 
are they to quality and operations?  
 How can the organisational culture of the private clinic to be adapted to 
support lean? 
6.2.1 Resolution of the first sub-problem 
  
The first sub-problem can be stated as:  What is lean, what are the 
manufacturing tools and how can they be applied in the health service? 
This sub-problem was resolved by a study of the available literature. The 
approach to the literature review was to firstly focus on lean manufacturing and 
secondly on the challenges of health care.                                                                                                                                                                                                                                                                                                                                               
6.2.2 Resolution of the second sub-problem 
 
What current lean tools are used in the private clinic and evaluate their 
efficiency in quality and operations? 
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These can be summarised as :  
 Standardising of protocols 
 Gemba walking  
 Direct observation  
 5 Why’s  
 Macro process flow  
 
 An evaluation thereof will be discussed later on 
 
6.2.2.1 Standardisation of Protocols: 
 
The standardised “bundles of care” were obtained from the centre for 
disease control (CDC) and Best Care Always (BCA). Two 
standardized infection control bundles in ICU, namely prevention of 
ventilator associated pneumonia (VAP) and central line associated 
blood stream infection (CLABSI) were implemented with the help of 
lean principles. In Chapter 5 the inefficiencies and shortfalls of the 
current standardisation were identified that despite standardisation of 
the procedures the infection rate did not get down to zero and an 
improvement in the first few months was not sustained .To investigate 
the reason for the drop in infection rates despite standardising 
procedures and compliance at 100%, further lean tools were used to 
discover the reason for the loss in the gains in improvement. 
 
6.2.2.2 Gemba walks  
 
Gemba walks were done. Lean teaches that trouble is more 
successfully solved by going to the ‘Gemba’ (workplace) to see and to 
talk with individuals who are directly involved in the process. The 
researcher went to the frontline in ICU to determine what the causes 
were for the drop in infection despite the compliance being 100%.  
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6.2.2.3 Direct observations  
 
Direct observation was done of nursing a patient on ventilator. It was        
noted that patient variation of standardized care started to take place. 
and that the recorded 100% compliance was not correct in July. 
 
6.2.2.4 The 5 Why’s 
 
To determine the root cause the researcher then started using the “5 
why’s” lean tool in an attempt to discover the reason for poor 
compliance to the standardization procedure. 
In Chapter 5 it was identified that there are definite shortfalls with the 
standardised procedures. Despite having been trained, staff 
considered the standardised procedure to be ‘just a checklist to be 
ticked off’. The senior managers had been doing audits, but stopped 
after about 2 months. Lack of supervision by leaders was one of the 
first major root causes why standardisation failed. Predictably after 
the audits stopped, compliance with the orders no longer occurred. 
This confirms Graban (2009) statement of “leaders need to focus on 
the method and hold people answerable for doing the right things the 
right way, rather than just focusing on a result. Leaders can also 
spend time directly inspecting and observing the process to see if the 
standardized work is being followed.” He continues to say “Leaders 
need to ensure that standardized work is being followed for the sake 
of the patients” . 
Lean is not just concerned about the tools. It is also an individual 
management method dealing with what we accomplish as managers 
and how we direct our employees 
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6.2.3 Improving the flow of patients through Arwyp casualty 
Using lean methods a three step method was used, as discussed earlier. 
6.2.3.1 Observing current flow  
Observing current flow within the casualty via direct observation was 
done followed by meticulous documentation of patient flow of various 
categories from P1 – P3 table. See Annexure B 
6.2.3.2 Flow analysed  
Using a patient timeline (Fig 5.8) delays in flow were identified at 
various points in the patient’s visits. Charting the flow of patients was 
performed on a spaghetti diagram to understand the flow through 
casualty of all category patients, identifying delays and wastes.   
Analysing the flow helped the multi-disciplinary team to improve the 
experience of casualty patients by simplifying admission process and 
opening of files. Given the results from this process-flow event, a lot 
of waste was identified. The hospital introduced its Fast Track service 
for P3 by allocating two cubicles to them  This service guarantees 
that care of patients who have less serious illnesses is not 
compromised . 
6.2.3.3 Future recommended flow for casualty  
A process map was drawn up, mapping processes of casualty that 
will allow the team members to become familiar with the process from 
admission till discharge of any patient. This will be used to ensure 
compliance to processes in casualty, orientation of new staff and to 
ensure that deviation from process is actually waste. 
All information utilized for the processes was obtained during 
observation of patients and having improvement sessions with the 
manager of trauma. 
Using the lean tools in casualty allowed for improvements and then 
helped with the development of standardised process flow that 
illustrates how the process should work and  not allowing deviation.  
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Our interpretation supports the view that when lean is applied according 
to the Toyota Production System principles and is owned by the nursing 
staff members that actually perform the care, it can produce 
improvements. Lean is a tool to improve patient care and safety but the 
successful use of this tool depends on the degree of adherence to the 
Toyota Production System principles and the local culture of emergency 
care. 
Given a favourable combination of lean tools, engaged frontline workers, 
long-term leadership commitmen, and a workforce flexible to change, 
lean could continuously improve patient flow, service, and growth in the 
casualty unit.  
The department is also now putting lean tools to use during a 
remodelling project of the new casualty unit.  Managers of the casualty 
unit are working with architects and discussing the flow and the future 
layout of the department—something which probably would not have 
occurred before the introduction to the staff members of the concept of 
lean. 
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Fig: 6.1 New Casualty Departments flow: P1 
 
 
This future flow of P1 patients has been designed for the new trauma unit based 
on the analysis done regarding the current situation.  
 Ambulance bay close to Resus area 
 Dedicated clerk to admit to casualty and hospital with no delay  
 Resus area equipped to do x-rays within the unit  
 
 
 
Patients drop 
off via 
ambulance close 
to P1 resus area  
Resus area, 
equipped to 
do x-rays  
Document, 
flow to and 
from resus 
area casualty 
and hospital 
admission 
done by one 
person, no 
handover  
To  the 
wards  
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Fig 6.2 New casualty department flow for P2 & P3 patients 
 
 
6.2.4 Resolution of the third sub-problem 
How can the organisational culture of the private clinic be adapted to 
support lean?  
From the study it can be concluded that the following cultural changes 
need to change in order to support a lean culture.  
Two triage 
beds to 
prevent 
bottle neck  
Back from X-ray, 
patient back to this 
waiting area in unit  
More cubicles 
to prevent 
bottleneck in 
waiting area  
one exit 
straight to 
wards  
Admin for 
admission 
to casualty 
and wards 
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According to Zidel (2006) a long-term dedication is necessary from the 
start. Five years is a common and sensible time frame for a lean 
transformation. 
Lean development will only be successful with the support and 
participation of the hospital’s managers. As it was indicated, 79% of the 
managers at Arwyp feel positive about their work environment and look 
forward to coming to work. 
Staff members felt that they were well informed about changes but that 
their buy-in was not obtained. Executives have to be leading the change, 
communicating, and taking visible action according to Graban (2009). 
 Supporting and understanding the leaders by spending time at the 
Gemba and observing processes themselves will highlight waste and the 
problems that the workforce struggle with daily, to obtain their buy-in. 
The goal must always be generating value for the customer. 
In a lean culture, we need an environment where the workforce is 
confident to stop and solve problems when they are found.  20% of the 
managers at Arwyp believed though that their suggestions were never 
implemented and that management should spend time with staff on the 
floor to get ideas and suggestions for problem-solving.  
Lean training should be given to all staff and 14% of the managers felt a 
‘lean champion’ should be appointed within the lean environment, an 
environment that is characterised by blame-free surroundings where 
employees are not penalized for raising problems.  
Graban (2009) states that lean is a philosophy more than a simple to-do 
list of tools to implement. Respect for people is a very important part ot 
this philosophy in that managers have to engage with and trust 
employees to contribute to solving problems and reducing waste.  
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6.3 RECOMMENDATIONS   
 
6.3.1 Management commitment  
Management commitment and involvement is essential to a lean system. 
Without it, change will not take place. Management provides the 
necessary resources. 
 
6.3.2 Staff involvement  
Middle managers are extremely protective of their departments and their 
problems and find it hard to allow their staff members to make 
suggestions in order to solve problems. Although it can take time, it is 
extremely useful to challenge employees to come up with solutions to 
problems in their own departments. The result will be that their 
commitment to the job will be higher. Ideas and answers should come 
from the bottom up, with the assumption that the front line workers are 
close to the process. As information flows up to the managers they can 
test ideas and challenge the thought processes behind the ideas. 
6.3.3 Well prepared leaders 
It can happen that in a hospital the most experienced clinical nurse, due 
to shortages, is appointed as a manager of a unit. However, being 
excellent clinically does not guarantee that the member will be an 
effective manager. Managers need to be prepared for this role as a 
leader to have the hard talks with their employees otherwise allowing 
them to deviate from processes will lead to waste. 
6.3.4 Conducting regular audits on the frontline  
Managers will look for adherence to employee's standardized work, and 
by conducting audits themselves leaders have to be exemplars for their 
employees. The audits can help emphasize that standardized work is not 
just for employees, but for managers ensuring that processes are 
conformed with. The manager should also verify that everyone is sticking 
to audit schedules. This provides the opportunity for the managers to go 
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Gemba and it sends an excellent message if executives are asking 
questions about standardized work and lean methods.  
6.3.5 Daily stand-up meetings in departments 
Daily update and communication meetings should be held in a stand-up 
format around the nursing station where metrics, progression audits or 
propositions are posted. This assists in keeping the team close to the 
workplace and focuses on the results of audits done in ICU. This will also 
keep the team informed about their performance. 
6.4 LIMITATIONS OF THE STUDY: 
 
The specific limitations of the study were identified as follows: 
 The research study was conducted in one private healthcare clinic. 
 This study does not include observation in other private healthcare 
clinics  involved in lean in South Africa.  
 The surveys were conducted only with managers at Arwyp Medical 
Centre and not staff on the floor to obtain their feeling about lean.   
 The time limit of the study determined that the full influence of the 
tools used for Improved infection control could not be assessed 
properly.  
 
6.5 VALIDITY OF THE STUDY  
The validity of the study result correctly stands for what is happening in the 
situation and whether the data collected is an accurate picture of what is 
being investigated. Hussey (2009, p.204) described validity as the ability of a 
scale or measuring instrument to measure what it is intended to measure. 
There are three basic approaches to evaluate validity.  
 Criterion validity is the ability of a measure to correlate with other 
measures used for the same factors. 
 Construct validity is the ability of a measure to confirm a network of 
related hypotheses generated from a theory based on certain concepts. 
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 Face or content validity refers to a subjective agreement among 
professionals that a scale logically appears to accurately measure what it 
is intended to measure.  
Face or content validity was utilised to test validity of the questionnaire. The 
questionnaire was subjected to the hospital manager and academic supervisor   
scrutiny and the conclusion can therefore be drawn that validity was attained. 
 
6.6 RECOMMENDATIONS FOR FUTURE RESEARCH IN LEAN   
 
 To look at the implementation of lean culture within a hospital  
 The effect of lean management on the profitability of the hospital, by 
reducing operating cost  
 
6.7 CONCLUSION   
The lean philosophy is still a novel concept to those in the healthcare sector, 
and as early adopters of this management model, we are very confident 
about the benefits of applying lean tools within Arwyp. 
 
The researcher has the same belief as Liker (2011) that lean thinking can be 
applied by any company if it is applied to all elements of the organisation.  
Graban (2009, p.209) states that lean renovation consists of series of 
projects, that solve a set of problems than addressed in a kaizen episode 
and that is what we need to aim for within the private clinic.  
A meaningful physical transformation was made from a state of poor 
infection control results in ICU and increased complaints within casualty  
to  
Improved quality within the ICU, reduced waiting times in casualty, and 
improved commitment from staff 
by 
  using lean tools such as: 
 Gemba walking  
 Direct observation 
 Obtaining input from staff  
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 Standardising infection control protocols  
 5 Whys  
 Macro process flow  
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 ANNEXURE A 
 
QUESTIONNAIRE COVERING LETTER 
 
01/10/2012 
Dear Respondent 
I am studying towards my MBA (Masters in Business Administration) degree at the Nelson Mandela 
Metropolitan University Business School. I am conducting research on how Private Healthcare in 
South-Africa can benefit from the implementation of lean practices. I believe that my study will 
make a contribution to improving Healthcare in South-Africa. 
You are part of our selected sample of respondents whose views we seek on the above-mentioned 
matter. We would therefore appreciate it if you could answer a few questions. It should not take 
more than twenty minutes of your time and we want to thank you in advance for your co-operation. 
 Please answer the questions as accurately as possible. For each statement, tick the number which 
best describe your experience or perception. Tick only one answer for each statement and answer 
all questions please.  
It would be appreciated if you could complete the questionnaire and return to my office  
 
Yours sincerely, 
 
Dirkie Theunissen 
MBA student  
Nelson Mandela Metropolitan University 
Annexure A 
Part one:  
 
Please indicate your response by placing an “X” in the appropriate block  
 
 
Gender Male 1 Female 2   
Highest education level in 
management 
Diploma 1 Degree 2 
Business 
qualification 
3 
Number of people managed 0-20 1 21-60 2 More than 60 3 
Duration in current job 
Less than 12 
months 
1 
13-24 
months 
2 
More than 
24months 
3 
Lean Philosophy training Yes 1 No 2   
 
 
 
 
 
 
 
 
 
Part two:  
Please indicate your response by placing an “X” in the appropriate block  
 
My work experience  
               
 
 
Strongly 
Disagree 
Disagree Neutral    Agree 
   Strongly                   
    agree 
 
                1 I  am looking  forward to come to  work at the hospital 
 
  
  
  
  
  
  
  
  
  
 
 
                2 I feel that I am being helped to grow more in my job 
 
  
  
  
  
  
  
  
  
  
 
 
                3 I have a meaningful performance review  monthly  
 
  
  
  
  
  
  
  
  
  
 
 
                4 I feel that I can contribute to improving my work environment 
 
  
  
  
  
  
  
  
  
  
 
 
                5 I have made changes in my work area  
 
  
  
  
  
  
  
  
  
  
  
Reaction to Changes 
              
 
               6 Staff is well informed about changes         
  
  
  
  
  
  
  
  
 
               
7 
Staff is involved in managing the changes taking place in 
their department 
 
  
  
  
  
  
  
  
  
  
 
               
8 
Management seeks for staff buy-in before changes are 
made 
 
  
  
  
  
  
  
  
  
  
 
               9  Changes are allowed to be made if no policies are affected   
 
  
  
  
  
  
  
  
  
  
Suggestions made for improvement  
Strongly 
Disagree 
Disagree Neutral     Agree 
      Strongly                        
       agree 
 
                10 Staff is encouraged to suggest improvement ideas 
 
  
  
  
  
  
  
  
  
  
 
 
                11 Suggestions are welcomed by  my manager 
 
  
  
  
  
  
  
  
  
  
 
 
                13 Suggestions made are implemented 
 
  
  
  
  
  
  
  
  
  
 
 
                14 There are clear channels for suggestions 
 
  
  
  
  
  
  
  
  
  
 
 
                15 Implemented ideas are sustained by team and management 
 
  
  
  
  
  
  
  
  
  
 
 
                16  Training is provided to staff, to cope with changes made 
 
  
  
  
  
  
  
  
  
  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Effectiveness of problem solving  
Strongly 
Disagree 
Disagree Neutral Agree 
Strongly                 
agree 
 
                17 I know what is expected of me in my job 
 
  
  
  
  
  
  
  
  
  
 
 
                
 
                19  Performance could improve ,if we change the way we work 
 
  
  
  
  
  
  
  
  
  
 
 
                20 Problem solving is encouraged amongst staff members 
 
  
  
  
  
  
  
  
  
  
 
 
                21 My colleagues and I  work as a team 
 
  
  
  
  
  
  
  
  
  
 
 
                22 I work in a positive work  environment 
 
  
  
  
  
  
  
  
  
  
 
 
                23 Good performance is recognised  by management 
 
  
  
  
  
  
  
  
  
  
 
 
                24 Management react appropriately to poor performance 
 
  
  
  
  
  
  
  
  
  
 
 
                 
 
 
 
 
 
 
 
 
 
 
 Please indicate your response by placing an “X” in the YES or NO Colum  
 
                                                                                                                                 YES             NO 
 
  YES       
25. Do you believe that a change to lean can benefit Arwyp?        
  
  
   
 
        26. Will you be able to identify a wasteful practice or step in your work activities? 
 
  
  
  
   
 
 
 
      27. Which of the following tools could be applied in your work situation: 
    
 
                 5s
 
  
  
  
   
 
                 Kanban material control
 
  
  
  
   
 
                 Levelled scheduling of work
 
  
  
  
   
 
                 Standard work
 
  
  
  
   
 
                 Quick changeover
 
  
  
  
   
 
                 Quality at the source
 
  
  
  
   
 
                 Poka yokes
 
  
  
  
   
 
        28. Do you believe the current organisational culture will support a lean philosophy?      
         
 
  
  
  
    
 
 
 
 
 
Part three: Descriptive survey with open questions to encourage individual responses to gain insight 
          
 
                
1 What actions do you think would be needed to change the culture to support a lean implementation? 
               
 
  
 
 
  
 
 
  
 
 
  
 
  
               2 What actions need to be taken to make the change sustainable? 
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1 21/10/2012 P2 10:55 11:00 11:00 11:05 11:58 13:34 13:38 13:58 14:10 16:00 00:05 00:05 00:36 02:22 03:15
2 21/10/2012 P2 00:50 00:50 00:55 01:00 02:30 01:20 01:50 06:15 00:05 00:05 00:30 05:25
3 21/10/2012 P3 09:13 09:15 09:30 09:30 09:40 10:20 11:55 00:17 00:40 02:42
4 21/10/2012 P3 10:40 11:05 11:10 12:55 13:15 15:55 00:30 00:20 05:15
5 21/10/2012 P2 11:00 11:35 12:00 12:05 12:15 13:30 15:00 01:00 00:05 01:15 04:00
6 21/10/2012 P3 09:04 09:15 09:20 09:30 09:40 10:00 11:30 00:16 00:10 00:20 02:26
7 21/10/2012 P3 10:29 10:40 10:50 10:40 11:35 00:21  01:06
8 21/10/2012 P3 11:02 11:10 13:00 14:05 13:10 13:40 14:00 01:58 01:05 00:30 02:58
9 21/10/2012 P3 11:45 11:45 11:50 12:00 13:00 15:00 00:05 01:00 03:15
10 21/10/2012 P2 10:00 10:10 10:25 10:35 10:30 13:35 14:50 13:46 14:02 14:15 18:15 18:30 00:25 00:10 01:15 04:29 04:28 08:15
11 21/10/2012 P3 14:26 14:30 14:50 15:05 15:20 15:55 16:25 00:24 00:15 00:35 01:59
12 21/10/2012 P3 16:16 16:16 16:40 16:45 16:50 17:30 18:30 00:24 00:05 00:40 02:14
13 21/10/2012 P2 17:00 17:05 17:15 17:45 17:18 18:00 18:30 18:40 00:15 00:30 00:30 01:40
14 21/10/2012 P3 17:50 17:50 18:50 19:00 01:00  01:10
15 21/10/2012 P3 17:50 17:50 17:50 18:15 18:45 00:00 00:25  00:55
16 21/10/2012 P2 23:20 23:20 23:40 23:45 23:45 00:10 01:00 08:30 00:20 00:05  09:10
17 21/10/2012 P3 11:14 11:19 11:34 11:50 13:10 11:55 13:05 13:35 00:20 00:16 01:10 02:21
18 21/10/2012 P2 22:00 22:00 22:50 20:30 22:50 23:10 00:50 00:50 00:20 01:50
19 21/10/2012 P2 15:55 15:55 16:19 16:00 16:25 17:00 18:28 00:24 00:35 02:33
20 21/10/2012 P2 17:00 17:00 17:15 17:20 17:30 18:10 18:40 18:43 19:00 19:15 19:50 00:15 00:05 00:40 00:35 01:07 02:15
21 21/10/2012 P3 17:27 17:45 18:05 18:10 15:15 18:15 18:30 00:38 00:05 00:48
22 28/10/2012 P2 12:00 12:45 13:35 13:40 14:35 14:50 15:50 01:35 00:55 01:00 03:50
23 28/10/2012 P2 15:00 15:00 15:10 15:10 15:45 15:12 16:55 17:10 00:10 01:43 01:58 01:55
24 28/10/2012 P2 16:52 17:10 17:20 17:30 17:50 18:10 00:28 00:20 01:18
25 28/10/2012 P2 17:30 17:30 18:00 18:10 18:15 18:45 19:00 19:40 00:30 00:10 00:40 02:10
26 28/10/2012 P2 18:50 18:50 19:00 19:20 19:30 19:50 19:35 19:45 20:15 20:30 00:10 00:20 00:30 00:45 01:25
27 28/10/2012 P3 21:55 21:55 22:20 22:25 22:30 22:50 00:25 00:05 00:20
28 29/10/2012 P2 02:10 02:10 02:18 02:25 02:30 03:15 00:08 00:07 01:05
29 29/10/2012 P2 08:40 08:40 08:40 08:42 09:00 09:38 10:20 10:40 00:00 00:02 00:42 02:00
30 29/10/2012 P2 19:00 19:40 19:45 20:45 21:40 22:00 00:45 00:55 01:15 02:40
31 29/10/2012 P2 19:50 20:40 20:15 20:20 20:40 20:25 21:40 21:45 00:25 00:05 01:15 01:20 01:50
32 29/10/2012 P2 22:30 22:30 22:45 22:50 23:00 23:35 23:40 00:15 00:05 00:35 00:40 01:05
33 29/10/2012 P2 22:40 22:40 22:40 22:45 23:10 00:00 00:30 00:42 00:00 00:05 00:30 00:42 01:30
34 30/10/2012 P2 09:30 09:30 09:40 09:55 10:30 00:10 00:15
35 30/10/2012 P2 09:20 09:20 09:20 09:28 09:42 10:00 11:00 11:20 00:00 00:08 10:00 01:20 01:40
36 20/10/2012 P3 19:40 19:40 20:00 20:40 21:00 21:05 21:10 00:20 00:20 01:25
37 22/10/2012 P2 01:50 01:50 02:15 02:20 03:30 00:25 00:05 01:40
38 22/10/2012 P2 08:00 08:10 08:20 08:45 09:30 00:20 00:45
39 22/10/2012 P3 09:00 09:15 09:20 10:35 11:05 12:00 12:55 00:40 00:20 00:30 00:55 03:55
40 22/10/2012 P2 11:29 11:34 12:00 12:12 12:30 13:10 14:00 14:10 15:00 00:31 00:12 00:50 03:31
41 22/10/2012 P3 15:31 15:31 16:15 16:25 00:44 00:10
42 25/10/2012 P2 17:40 17:48 18:10 18:15 18:20 18:30 18:15 19:50 20:15 20:30 00:30 00:05 00:15 02:50
43 27/10/2012 P2 00:40 00:40 00:55 01:05 01:35 01:40 02:30 02:45 02:55 00:15 00:10 02:05
44 27/10/2012 P2 09:50 09:50 09:50 10:10 10:20 10:58 11:10 00:00 00:20 00:12 01:20
45 28/10/2012 P2 09:04 09:10 09:40 09:50 10:00 09:59 10:20 11:15 11:15 12:00 00:36 00:10 00:45 02:11
46 28/10/2012 P2 10:49 11:09 11:30 11:40 11:45 11:50 12:45 11:35 12:30 13:55 14:30 14:30 00:41 00:10 00:55 00:35 00:35 03:41
47 28/10/2012 P2 11:34 11:58 12:28 12:45 13:05 13:50 14:00 00:54 00:17 00:45
48 02/11/2012 P1 05:00 05:00 05:00 %:05 05:20 05:55 06:35 07:30 8h30 09:00 00:00 00:40 01:30
49 02/11/2012 P1 00:15 00:15 00:15 00:20 01:30 00:40 01:55 02:40 03:05 00:00 00:05 01:15 00:25 02:50
00:25 00:11 00:41 01:28 01:26 02:38
Time stamps
Patient Name
CASUALTY PATIENTS TIME-LINE
Durations
Date
